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FOREWORD 


The  dynamic  charactei  «nu  continued  growth 
of  onr  economy,  improvements  in  our  standard 
of  living,  and  the  vigor  of  our  competitive  enter- 
prise system  depend  to  a considerable  extent  on 
the  development  of  new  products,  improvements 
in  quality  of  established  products,  and  the  suc- 
cessful search  for  more  effective  and  economical 
methods  of  production.  The  research  and  devel- 
opment activities  of  American  industry  play  a 
vital  role  in  these  dynamic  aspects  of  our 
economy. 

We  have  much  to  learn  about  the  effectiveness 
of  industrial  research  activities,  the  relationships 
among  research,  industrial  growth,  and  indus- 
trial profitability,  and  the  factors  involved  in 
management  decisions  as  to  appropriate  magni- 
tudes of  expenditures  for  research.  An  earlier 
study  of  Professor  Robert  N.  Anthony,  assisted 
by  John  S.  Day,  Management  Controls  in  Indus- 
trial Research  Organizations,  published  by  the 
Division  of  Research  in  1952,  dealt  with  the 
management  control  practices  in  research  organi- 
zations. The  present  study  represents  a modest 
but  a very  important  investigation  of  the  magni- 
tude uf  industrial  research  activities;  it  provides 
some  of  tlm  basic  quantitative  information  as  to 
such  activities,  including  the  scale  of  expendi- 
tures for  research  and  development  by  industrial 
firms  and  the  variations  of  such  expenditures 
among  firms  by  industry  and  by  size.  Such  in- 
formation iii  it  sell  Will  liC  of  Siui  liiH  <iiil  v.iiiic 
to  industrial  firms  and  others  concerned  with 
the  scope  and  character  of  research  activities. 
The  data  also  provide  some  of  the  necessary 
foundation  fui  additional  research  in  this  area. 

All  three  authors  participated  in  the  prepara- 
tion of  the  final  report.  DeWitt  C.  Dearborn, 

Soldiers  Field 
Boston,  Massachusetts 
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Research  Associate,  made  the  field  investigations 
on  which  tire  sui  revs  were  based,  preoared  the 
questionnaire  forms  and  instructions,  planned 
the  content  and  construction  of  the  statistical 
tables,  and  analyzed  the  data  for  the  4, 809- 
Company  and  191-Company  Surveys.  He  also 
planned  the  content  and  construction  of  the  sta- 
tistical tallies  and  analyzed  the  data  for  the 
1,450-Coinpany  Survey.  Mrs.  Rose  W.  Kneznek. 
in  addition  to  her  responsibilities  as  Executive 
Secretary  cf  the  Bureau  of  Business  Research 
which  processed  the  statistical  material,  coun- 
seled in  all  stages  of  the  statistical  work  ar.d  in 
the  analysis  of  the  data.  Piofessor  Anthony  was 
the  project  supervisor  and  took  an  active  part  in 
the  preparation  of  the  final  report. 

The  School  is  indebted  to  the  many  indu  ‘.rial 
firms  who  made  th:*  report  possible  by  their  co- 
operation in  submitting  data  of  their  own  activi- 
ties. The  School  w ishes  to  acknowledge  especially 
the  stimulation,  support,  and  counsel  of  the  In 
dustrial  Research  Institute,  Inc.,  the  National 
Association  of  Manufacturers,  ;!ie  Office  of  Naval 
Research.  »nd  the  Research  and  Development 
board  of  the  Departmc.it  of  Defense. 

This  bulletin  constitutes  the  find!  report  speci- 
fied in  Contra*.'  Noori-07636  between  the  Office 
of  Naval  Research  and  the  President  and  Fellows 
of  Harvard  College. 

The  costs  of  this  research  were  defrayed  bv 
giant.-,  iioin  iiir  Oilier  of  Naval  Research,  the 
Research  am!  Development  board  of  the  Depart- 
ment of  Defense,  the  National  Association  of 
Manufacture!-  the  Industrial  Research  Instiiute. 
In  .,  ami  an  allocation  from  the  funds  contrib- 
uted bv  itie  Associates  of  the  Harvard  Business 
School. 

Bertrand  Fox 

Director  of  Research 


PREFACE 


This  bulletin  reports  on  the  results  of  three 
coordinated  surveys  of  spending  for  research  and 
development  by  industrial  companies  in  1951 
and  1952.  The  impetus  for  these  studies  came 
from  the  Research  and  Development  Board  of 
the  Department  of  Defense  (now  the  Office  of  the 
Assistant  Secretary  of  Defense  for  Research  and 
Development),  the  Office  of  Nava!  Research,  the 
Industrial  Research  Institute,  Inc.,  and  the  Com- 
mittee on  Research  of  the  National  Association 
of  Manufacturers.  These  groups  had  long  l>een 
interested  in  obtaining  quantitative  information 
on  the  amounts  spent  for  industrial  research,  and 
in  1951  each  of  them  was  considering  the  iiossi- 
bility  of  conducting  separate  surveys  to  obtain 
such  information. 

The  objective  of  each  group  was  to  some  extent 
differ  ent  from  (hat  of  the  others,  but  there  was  a 
sufficient  degree  of  overlapping  interest  so  that 
it  seemed  desirable  to  each  of  them  to  join  their 
separate  efforts.  After  several  exploratory  meet- 
ings, it  became  clear  that  the  interests  of  the 
several  groups  could  best  be  satisfied  with  three 
separate,  but  coordinated,  surveys. 

The  Division  of  Research  of  the  Harvard  Busi- 
ness School  was  asked  to  undertake  two  of  these 
surveys:  one  of  a large  cross-section  of  industrial 
companies,  and  the  other  of  a selected  group 
of  companies  known  to  have  relatively  large 
research  organizations.  The  third  survey  was  di- 
rected at  all  industrial  companies  believed  to  do 
research,  and  was  conducted  by  the  U.  S.  Bureau 
of  Labor  Statistics  and  the  Research  and  Devel- 
opment Board.  Many  of  the  questions  asked  on 
the  latter  survey  did  not  relate  directly  to  the 
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questions  on  this  topic  were  included. 

This  bulletin  reports  on  the  two  surveys  con- 
ducted by  the  Haivard  Business  School,  and  on 
that  part  of  the  third  survey  relating  to  industrial 
research  spending.  A separate  report  on  the  third 
survey,  to  be  titled  “Scientific  Research  and 
Development  in  American  Industry”  is  being 
prepared  by  the  U.  S.  Bureau  of  Labor  Statistics. 
Preliminary  reports  have  been  issued.  Iioth  by  the 
Harvard  Business  School  and  by  the  Bureau  uf 
Labor  Statistics.  This  bulletin  supersedes  the 


preliminary  report  of  the  Harvard  Business 
School. 

We  were  fortunate  in  being  able  to  obtain  the 
advice  and  counsel  cf  a distinguished  Advisory 
Committee.  The  Committee  worked  closely  with 
us  on  all  stages  of  the  project  from  the  prelimi- 
nary investigation  to  the  final  draft  of  the  manu- 
script. Thnr  contribution  of  time  and  energy  rep- 
resents a real  public  service  and  had  a significant 
impact  on  ine  conduct  and  results  of  the  survey. 

The  cooperation  of  personnel  of  the  U.  S. 
Bureau  cf  Lalmr  Statistics  was  much  appreci- 
ated. The  *ask  of  coordinating  the  three  survevs 
raised  many  problems,  and  u.at  they  were  re- 
solved is  due  laigeiy  to  the  skill  and  goodwill 
of  Miss  Helen  Wood.  Messrs.  Joseph  H.  Schuster, 
and  Ro!>ert  W.  Cain  of  the  KLS  group  working 
on  the  survey,  and  Mr.  Kenneth  S.  Colmen,  the 
Research  and  Development  Board  representative. 

The  help  of  a iarge  number  of  executives  who 
made  adjustments  in  their  busy  schedules  to  dis- 
cuss important  questions  that  arose  during  the 
process  of  developing  a meaningful  question- 
naire is  gratefully  acknowledged.  We  wish  also 
to  express  our  appreciation  to  all  persons  in  the 
respondent  firms  whose  cooperation  provided  the 
data  for  this  report,  not  only  for  their  willingness 
to  assume  the  burden  of  preparing  the  data,  but 
also,  in  many  cases,  for  their  willii  guess  to  fur- 
nish information  never  before  released  to  a group 
outside  the  company. 

Dr.  Melvin  T.  Copeland,  former  Director  of 
Research;  his  successor,  Professor  Bertrand  Fox; 
and  Messrs.  Arthur  H.  l ully.  Jr.,  and  Andrew  R. 
Towl,  Assistant  Directors  of  Research  of  the 

Harvard  Business  School  c'.-i Vf>  emw.r't eerv«nt 
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and  valuable  advice.  The  statistical  work  was 
carried  on  by  the  Bureau  of  Business  Research 
under  the  direction  of  Mrs.  Kneznek  and  Miss 
Eleanor  G.  May,  Assistant  Executive  Secretary, 
with  Miss  Caroline  M.  Timmerman  handling  the 
records,  correspondence,  and  typing  of  tallies, 
and  Mrs.  Bertha  W.  Daniels  the  IBM  machine 
tabulations. 

Tbt  authors  assume  sole  responsibility  for  the 
conclusions  expressed  in  this  report. 

DeW  itt  C.  Dearborn 
Rose  W.  Kneznek. 
Robert  N.  \nthony 


October  1953 
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1952  Median  Figures 

for  191  Leading 

Compenies 

Items 

% of  4,800 
Respondents 
Supporting 
Research 

% 

Research 

to  Sales 

Increase  in 
Spending 
over  1 951 

Dollars 
Spent  per 
Research 
Worker 

% Profes- 
sional to  All 
Research 
Worker* 

ALL  FIRMS 

44% 

1.3% 

13% 

§8,400 

46% 

INDUSTRY 

Food  and  Kindred  Products 

31% 

0.3% 

8% 

§8.300 

46% 

Textile  and  Apparel 

34 

0.7 

7 

84200 

39 

Furniture 

27 

0.5 

9 

6,500 

19 

Paper,  Lumber,  and  Wood  Products 

28 

0.7 

15 

7,100 

'W  s 

Industrial  Chemicals 

74 

2.9 

15 

9,400 

45 

Drugs 

59 

4.9 

12 

9,600 

46 

Paints 

72 

1.7 

8 

6,800 

52 

Miscellaneous  Chemicals 

69 

2.4 

9 

7,700 

39 

Petroleum  and  Coal  Products 

40 

0.7 

14 

9,000 

43 

Rubber 

53 

0.9 

21 

8,500 

66 

Stone,  Clav,  and  Glass 

42 

1.3* 
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7,700 

37 

Primary  Metal 

43 
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11 

8,500 

40 

Fabricated  Metal 

40 
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9.600 

53 
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Electrical  Machinery 

71 
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51 
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36 

Laboratory  Instruments 
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3.0 

40 

7,300 

37 

Mechanical  Instruments 

69 

2.0 

11 

8,900 

52 

Other  Professional,  Scientific,  and 

Controlling  Instruments 

79 

. 

2.0 

14 

10,000 

50 

SIZE 

Less  than  500  Employees 

32% 

3.4% 

10% 

§8,200 

59% 

500  — 2, 000  Employees 

80 

2.0 

16 

8,100 

49 
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94 

1.4 

12 

8,000 

45 
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96 

1.2 

12 

8,200 

50 

7,000-  10,000  Employees 

97 

1.5 

13 

8,500 

46 

10,000  Employees  or  More 

99 

0.8 

14 

8,700 

41 
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CHAPTER  I 


INTRODUCTION  AND  SUMMARY  OF  FINDINGS 


Objective* 

Managements  of  individual  companies  often 
hnd  it  useful  to  compare  various  aspects  of  their 
company’s  operations  with  those  of  similar  com- 
panies. In  many  cases  these  comparisons  begin 
with  the  use  of  statistical  data  describing  the 
average,  or  typical,  experience  of  a number  of 
companies.  Data  on  many  areas  or  industries 
have  been  systematically  accumulated  over  rela- 
tively long  periods  of  time,  thus  permitting  long- 
term trends,  as  well  as  short-term  results,  to  l>e 
observed.  The  objective  of  the  study  reported  on 
in  this  bulletin  is  to  begin  the  collection  of  data 
in  one  such  area,  that  of  spending  for  research 
and  development. 

What  ft  Research? 

One  of  the  difficult  parts  of  this  study  was  to 
decide  on  a definition  of  research  that  would  be 
meaningful  to  these  supplying  the  data  and  use- 
ful to  those  studying  the  results.  Although  more 
precise  definitions  will  be  given  in  subsequent 
chapters,  it  is  appropriate  to  state  at  this  point 
that  the  term  “research”  as  used  herein  includes 
basic  research,  applied  research,  and  develop- 
ment, but  that  it  is  limited  to  technological  re- 
search and  development  and  therefore  excludes 
such  activities  as  market  research,  economic 
research,  and  similar  functions. 

Management  Interest  in  Data  vn  Research 

No  matter  How  large  or  how  profitable  it  is, 
every  company  has  a limited  amount  of  resources 
to  devote  to  any  specific  function,  including  re 
search.  detween  this  upper  limit,  whatever  it 
may  be,  and  the  lower  limit  of  zero  lies  a wide 
area  of  management  discretion.  The  task  of  de- 
ciding how  much  should  be  spent  on  research  is 
an  especially  difficult  one  since  it  is  usually  im- 
possible to  estimate  the  return  that  may  be  de- 
rived from  a given  investment  in  research.  Never- 
theless, decisions  on  how  much  to  spend  for 
research  must  i>e  made,  and  in  making  them 
luusi  consider  a variety  of  factors. 


One  of  these  factors  may  be  the  amount  spent  by 
competitors,  and  this  bulletin  provides  quantita- 
tive data  on  tins  factor.  More  specifically,  it  is 
intended  to  help  management  answer  such,  ques 
lions  as: 

1.  What  proportion  of  our  competitors  spend 
any  money  for  research? 

2.  What  proportion  of  our  competitors  main- 
tain their  own  research  organizations? 

3.  For  those  competitors  who  spend  money  for 
research,  how  much  is  so  spent? 

4.  What  proportion  of  this  spending  is  for  ba>ic 
research?  for  research  to  find  new  products? 
for  research  to  improve  existing  pro< 

5.  How  much,  typically,  is  spent  per  profes- 
sional person  employed?  for  research  plant 
and  equipment? 

6.  What  changes  are  taking  place  in  the  rate  of 
spending? 

Obviously,  the  decision  on  how  much,  if  any- 
thing, to  spend  for  research  does  not  turn  solely 
on  the  answers  to  the  foregoing  questions.  The 
specific  projects  for  which  the  money  is  spent 
and  the  ability  of  the  people  who  actually  carry 
out  the  research  program  are  undoubtedly  much 
more  important  considerations  than  information 
on  the  amount  spent  by  competitors.  Further- 
more, the  answers  to  these  questions  must  neces- 
sarily be  in  terms  of  the  average  behavior  of 
competitors,  and  there  is  no  way  oi  determining 
from  ine  daia  how  to  be  better  than  average,  her 
example,  the  data  presented  in  Chapter  IV  °ug- 
gest  that  the  topical  manufacturer  of  industrial 
chemicals  maintaining  a research  organization 
spent  about  2%  of  sales  for  research  in  1951. 
Hu!  is  a chemical  manufacturer  who  spends  3% 
doing  better  than  average  or  is  he  doing  worse 
than  average?  There  is  no  way  of  answering  th  s 
question  since  there  is  no  way  of  specifying  an 
amount  of  money  that  will  { roduce  optimum  re- 
sults In  all  companies. 

Notwithstanding  these  limitations,  many  man- 
agement men  are  interested  in  quantitative  an- 
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swers  to  the  questions  given  above.  Such  answers 
are  helpful  primarily  because  they  suggest  the 
further  question:  Why  is  our  program  different 
from  that  of  our  competitors?  An  attemj  to 
answer  this  question  may  provide  one  useful  ./ay 
oi  appraising  a company’s  research  spending 
policy. 

Plan  of  the  Studly 

In  exploring  how  the  need  for  statistical  data 
on  the  research  activity  of  industrial  firms  might 
be  met.  it  soon  became  apparent  that  the  only 
feasible  technique,  from  the  point  of  view  of 
coverage,  cost,  and  time,  was  a mail  question- 
naire directed  to  individual  companies.  Previous 
experience  has  amply  substantiated  the  fact,  how- 
ever, that  many  companies,  especially  smali  com- 
panies, will  respond  inaccurately,  if  at  all,  tc  a 
questionnaire  containing  lengthy  or  complicated 
instructions  and  definitions.  Therefore  it  was 
decided  to  divide  the  study  into  three  parts:  the 
first  was  intended  to  find  out  what  proportion  of 
companies  in  various  industry  and  size  groups 
maintained  research  programs;  the  second  was 
intended  to  develop  some  information  on  the  cost 
of  the  research  activity  undertaken  by  all  firms 
carrying  on  research;  and  the  third  was  intended 
to  develop  more  precise  information,  using  fail 
(and  hence  long  and  fairly  complicated)  defini- 
tions, from  a small  number  of  firms  with  rela- 
tively large  research  organizations. 

To  obtain  the  data  required  for  the  first  part 
of  the  study,  a short  postal-card  questionnaire 
(see  Appendix  A)  was  mailed  to  the  memliership 
list  of  the  National  Association  of  Manufactur- 
ers; Inis  list  consisted  of  approximately  20,000 
firms.  This  questionnaire  requested  “yes”  or 
“no”  answers  to  only  three  questions  ai»out  re- 
search: whether  a company  sjv-r,;  any  money  for 
research,  whether  it  spent  more  than  $5,000  for 
research,  and  whether  it  maintained  a research 
laboratory.  In  this  questionnaire,  terms  were 
defined  »«  briefly  as  possible.  The  key  defini- 
tion, that  of  “research  and  development,”  for 
example,  was  44  words  long,  as  contrasted  with 
the  corresponding  definition  in  the  most  detailed 
questionnaire,  which  was  approximately  750 
words  long.  About  4,800  usable  replies  to  this 
questionnaire  were  received.  Chapter  II  of  this 
bulletin  reports  on  the  findings  oi  this  survey 
(hereafter  called  the  “4,800-Company  Survey”). 


Since  the  special  purpose  of  the  4,800-Com- 
pany Survey  was  to  determine  what  proportion 
of  companies  in  various  industry  and  size  groups 
maintained  research  programs,  it  was  important 
to  secure  a large  response.  !t  is  noteworthy  that 
a large  number  of  srr»"  and  medium-size  compa- 
nies submitted  usable  replies,  with  a sufficiently 
large  number  in  most  industries  and  size  groups 
to  permit  reasonably  valid  conclusions.  The  num- 
ber of  lcspor.dent  firms  reporting  annual  expend- 
itures of  $5,000  or  more,  classified  by  industry 
and  size  of  company,  is  shown  in  Table  1-1. 

The  collection  of  data  from  the  thousands  of 
firms  known  to  maintain  research  organizations 
was  undertaken  by  the  Research  and  Develop- 
ment Board  of  die  Department  of  Defense,  with 
tabulation  and  analysis  of  returns  being  handled 
by  the  U.  S.  Cuicitu  of  Labor  Siaiistics.  Early  in 
our  investigation  we  learned  that  the  RDB  was 
planning  to  conduct  a survey  to  determine  indus- 
try's research  potential,  to  collect  data  on  the 
past  and  present  effects  of  military  call-ups  upon 
this  capacity,  and  to  assist  the  military  depart- 
ments iu  locating  possible  contractors  for  re- 
search projects.  The  Research  and  Development 
Board  personnel  working  on  this  project  agreed 
to  obtain,  as  part  of  their  survey,  data  on  the 
cost  of  research,  sales  volume,  and  company  size 
(number  of  employees),  and  to  compile  statisti- 
cal summaries  of  these  data  for  use  in  this  bulle- 
tin. Since  the  questionnaire  circulated  by  the 
Research  and  Development  Board  aimed  at  broad 
coverage,  and  since  the  mailing  list  for  this  sur- 
vey included  more  small  thar  large  companies, 
it  was  felt  that  a detailed  set  oi  definitions  would 
tend  to  discourage  responses.  Therefore  rela- 
tively short  definitions  were  prepared  for  this 
survey  (see  Appendix  B).  Over  1,950  compa- 
nies furnished  usable  data  for  this  survey,  but 
our  analysis  was  limited  to  the  approximately 
1,450  manufacturing  companies  furnishing  data 
to  the  questions  in  which  we  were  especially 
interested.1  The  results  of  this  larger  survey 
{ hereafter  called  the  “1,450-Company  Survey”! 
are  summarized  in  Chapter  ill. 

The  third  survey  was  an  intensive  study  of  the 
research  activity  of  a selected  group  of  leading 

1 The  companies  not  includ'd  in  the  proarnl  report  include: 
(•  1 *.bout  400  r.utiUi«nui'3cluTin(;  cimipamr*  and  «hi  about  100 
manufacturing  ccjr.p*”»«,«  iliat  did  not  furnish  y table  data  on 
Kn^nHinir, 
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Table  1-1.  DISTRIBUTION  OF  FIRMS  REPORTING  ANNUAL  RESEA HUM  EXPENDITURES  OF  MORE 
THAN  «M00,  CLASSIFIED  BY  INDUSTRY  AND  SIZE  OF  COMPANY:  1402 


Number  of  Company  Employees 

Industry 

All  Firms 

Less  than 
100 

100-500 

600-2,000 

2.000-6,000 

6,000 
or  More 

Ordnance  and  Accessories 

S3 

' 

2 

17 

11 

1 

4 

Beverages 

10 

5 

S 

4 

3 

2 

Food  and  Kindred  Products  except  Beverages 

101 

13 

31 

30 

10 

17 

Tobacco 

7 

0 

1 

0 

2 

4 

Textile  and  Apparel 

104 

14 

82 

27 

17 

14 

Lumber  and  Wood  Products 

32 

i 

6 

26 

14 

5 

1 

Furniture 

S4 

i 

20 

8 

3 

2 

Paper  and  Allied  Products 

90 

10 

36 

28 

5 

11 

Printing  and  Publishing 

S3 

5 

11 

12 

4 

1 

Industrial  Chemicals 

47 

20 

28 

16 

ii 

12 

Drugs 

32 

7 

13 

7 

1 

2 

Soaps 

ii 

4 

3 

2 

0 

0 

Paints 

42 

19 

19 

4 

0 

0 

Miscellaneous  Chemicals 

61 

23 

19 

18 

1 

0 

Petroleum  Products 

41 

7 

S 

7 

3 

17 

Cosl  Products 

11 

1 

2 

2 

1 

5 

Rubber 

57 

10 

21 

18 

2 

6 

Leather 

16 

0 

10 

3 

2 

1 

— • e • a 

o;onc,  , tuu  uiou 

Primary  Metal 

tu\ 

15 

•Hi 

4 

4 

34 

s 

11 

10 

12 

15 

Fabricated  Metal 

| SS7 

52 

133 

86 

26 

20 

Machinery  except  F-'ectrlcal 

1 281 

71 

116 

61 

22 

11 

Communication  Equipment 

49 

4 

17 

13 

4 

9 

Other  Electrical  Machinery 

88 

7 

35 

23 

14 

9 

Motor  Vehicles  and  Parts 

40 

* 

12 

12 

7 

6 

Aircraft  and  Parts 

30 

3 

8 

5 

4 

10 

Other  Transportation  Equipment 

25 

5 

7 

3 

4 

6 

Laboratory  Instruments 

13 

6 

4 

1 

1 

1 

Mechanical  Instruments 

29 

u 

10 

4 

3 

0 

Other  Professional,  ScientiSc,  and  Controlling 
Instruments 

49 

12 

18 

15 

2 

1 

Other  Manufacturing 

163 

30 

60 

48 

13 

8 

— 

— 

— 

• 

— 

■ 

All  Firms 

2.064 

373 

805 

620 

187 

199 

Source:  4,800-Couipany  Survey. 


firms  in  each  industry.  From  these  firms  infor- 
mation was  obtained  or.  the  distribution  of  the 
research  budget  among  various  kinds  of  research, 
the  proportion  of  research  capacity  used  to  do  re- 
search for  others,  the  dollar  cost  of  maintaining 
a research  worker,  and  other  data  describing,  in 
detail,  the  research  activity  of  these  selected 
firms.  The  questionnaire  and  detailed  liooklet  of 
definitions  (see  Appendix  C ) for  this  survey  were 
mailed  to  a selected  group  ol  firms,  which  in- 
cluded, in  general,  approximately  the  lb  be- 
lieved to  do  the  most  research  in  each  of  30  major 
manufacturing  industries.  Usable  replies  were 
received  from  191  companies,  and  the  findings 
of  this  part  of  the  survey  (hereafter  called  the 
“191-Company  Survey”)  are  reported  in  Chap- 
ter IV. 

Before  any  of  these  questionnaires  were 
mailed,  one  of  lb*-,  authors  spent  several  months 


asking  research  executives  and  controllers  what 
information  v.ou!d  he  of  greatest  use  to  them  and 
trying  out  various  definitions  tc  see  which  were 
tiie  most  easily  understandable  and  most  widely 
used.  His  findings  were  discussed  with  the  Ad- 
visory Committee,  whose  members  devoted  much 
time  !<>  the  ••■ohlem  Imth  in  formal  meetings  and 
in  individual  discussions.  The  definitions  finally 
used  therefore  reflect  the  thinking  of  a great 
many  informed  mid  interested  people. 

Use  of  the  Data 

The  focus  of  this  study  is  upon  the  manage- 
ment of  an  industrial  company,  and  the  data 
have  been  presented  so  as  to  facilitate  their  use 
by  company  i lagement.  A previous  study"  has 

- Rr.br  r:  N.  ...iit.^ny  ami  J*»hn  S.  Day,  Management  Controls 
in  Industrial  Research  Organizations  ( Boston,  Division  of  Rr- 
Mrarrh,  Harvard  Business  School.  1952 >. 


indicated  that  the  most  important  variable  ex- 
plaining differences  in  the  proportion  of  total 
resources  devoted  to  research  in  various  compa- 
nies is  the  industry  group  in  which  the  company 
falls,  and  the  second  most  important  variable  is 
its  size.  For  this  reason,  the  date  have  been 
broken  down,  to  the  maximum  extent  feasible, 
into  separate  «ize  ana  industry  classifications. 

The  reader’s  first  task  therefore  is  to  deter- 
mine the  industry  and  size  categories  in  which 
his  company  falls.  The  industry  categories  used 
herein  are  adapted  from  the  widely  used  defini- 
tions prepared  by  the  U.  S.  Bureau  of  the  Budget 
and  published  in  the  “Standard  Industrial  Classi- 
fication Manual.”  Many  will  recognize  their 
“SIC”  classification  from  the  industry  titles  given 
in  the  tables,  but  if  the  proper  category  cannot  be 
determined  from  the  title  alone,  a detailed  defi- 
nition of  each  industry  group  will  be  found  «n 
Appendix  D,  p.  101.  In  most  tables,  size  cate- 
gories arc  set  up  on  the  basis  of  total  number  of 
persons  employed  by  the  company ; in  a few,  the 
size  categories  are  based  on  the  number  of  pro- 
fessional technical  persons  employe!  in  the  re- 
search organizations  of  the  company. 

Data  from  the  4,800-Company  and  the  1,450- 
Company  Surveys  have  been  classified  by  size 
groups  within  industry  groups,  but  it  was  not 
feasible  to  analyze  the  data  from  the  191-Com- 
pany Survey  in  such  small  classifications.  Users 
of  the  latter  data  should  give  primary  attention 
to  the  figures  reported  for  their  industry,  and 
should  adjust  the  industry  figures  to  the  extent 
that  the  figures  for  their  size  category  indicate 
modification  is  desirable.  In  some  cases,  even  in 
the  4,800-Cornpany  and  1,450-Company  Sur- 
veys., data  could  not  he  reported  for  every  indus- 
try-size category  Iiecause  in  some  instances  there 
were  not  a sufficient  number  of  responses  to  per- 
mit the  construction  of  a usable  average.  In  such 
cases,  the  reader  will  often  find  that  he  can  obtain 
souie  infoiiiiation,  even  though  it  is  only  roughly 
comparable,  by  studying  figures  for  an  industry 
or  size  group  similar  to  his  own. 

Although  figures  for  all  firms  combined  have 
been  presented  in  some  of  the  tables,  these  are 
not  likely  to  he  nearly  sc  useful  to  individual 
company  managements  as  the  detailed  industry- 
size  data  since  the  over-all  figures  hide  the  differ 
ences  among  the  various  industry  groups,  and 
these  differences  are  substantial. 


Difference • between  the  1 ,450-Company 
and  19142ompany  Surveys 


Listed  in  the  nexi  section  arc  some  of  the 
questions  that  may  be  put  to  the  data,  together 
with  the  location  of  the  answers.  It  will  be  noted 
that  in  several  cases  relevant  information  can  be 
found  from  either  the  1,450-Company  Survey 
(Chapter  III  ) or  the  191-Company  Survey 
(Chapter  IV).  Some  of  the  differences  between 
the  data  in  these  two  surveys  ere  listed  in  Chap- 
ter III,  pp  27  to  29;  these  differences  are  such 
that  no  direct  comparison  between  the  two  sets 
of  data  is  advisable.  In  general,  data  from  the 
1,450-Company  Survey  will  be  more  useful  to 
small  firms  than  data  from  the  191-Company 
Survey,  since  only  a few  small  firms  are  included 
in  the  191-Company  Survey.  Medium-size  and 
iu rgc  firms  c«r»  use  citHcr  survey.  i'Hc  di»TcrCnCc 
in  coverage  of  the  two  surveys  is  indicated  by  the 
following  tabulation: 


Distribution  of  Firm*  Reporting  Cost  of 
Research  Done  Within  Company 

1.450-Company  191 -Company 


S Us  of  Company 

Survey 

Survey 

Lea-  t un  r 'X>  Employees 

47% 

6% 

500-5,000  Employees 

37 

39 

5,000  Employees  or  More 

14 

55 

Not  Accounted  for 

2 

. . 

Total 

V OA  /V 

fWTO 

100% 

Also,  as  noted  above,  the  data  in  the  191- 
Company  Survey  are  presented  only  by  industry 
groups  and  by  size  groups,  and  not  by  size  groups 
within  industry  groups.  In  the  1,450-Compar.y 
Survey,  data  are  presented  in  the  more  detailed 
breakdown  of  size  groups  within  industries. 


Some  Frequently  Asked  Questions 

Consider  an  executive  who  is  thinking  about 
the  possibility  of  starting  a research  program  in 
his  company.  Among  the  many  questions  he  will 
raise  are  some  to  which  answers,  or  partial  an- 
swers, may  he  obtained  from  the  data  reported 
herein.  As  a means  of  illustrating  the  scope  of 
the  data,  several  such  questions,  together  with 
references  to  the  tablet  3)  showing  the  data  per- 
taining to  them,  are  given  below.  The  tables  in- 
clude a great  many  addi  I sons  i items  as  described 
in  the  material  relating  to  each  table,  bn*,  the 
following  may  serve  as  a useful  introduction: 


-4- 


1.  What  proportion  of  companies  opend  money 
for  research?  Tabie  II- 1 presents  the  re- 
sponses from  4,800  companies,  classified  by 
industry,  with  more  detailed  breakdowns  by 
size  groups  within  industries  presented  in 
Tables  II-2  through  1 1-6. 

2.  W’hai  percentage  of  sales  does  a company 
typically  spend  on  research  intended  for  its 
own  benefit?  See  Table  1 1 1-2  ( for  the  1,450- 
Company  Survey)  and  Table  IV-!.  Item  2a 
(for  the  191-Companv  Survey). 

3.  How  much  does  it  cost  to  support  a profes- 
sional technical  person?  See  Table  II 1-5  and 
Table  IV-4,  Item  3a,  for  annual  operating 
cost.  See  Table  IV-4,  Item  5,  for  ihe  total 
annual  replacement  cost  of  equipment  and 
other  fixed  assets;  Item  la  for  annual  ex- 
penditures for  fixed  assets. 

4.  What  is  the  typical  ratio  oi  professional  em- 
ployees to  all  employees  in  a research  organi- 
zation? See  Table  IV-4,  Item  6. 

5.  What  proportion  of  the  research  financed  by 
a company  is  done  within  the  company?  See 
Table  IV- 1,  Item  2h. 

6.  What  proportion  of  research  effort  is  devoted 
to  basic  research?  to  the  creation  of  new  prod- 
ucts? to  the  improvement  of  existing  prod- 
ucts? See  Table  IV-i,  Item  3. 

Cautions  Regarding  the  Data 

Readers  associated  with  industrial  research 
organizations  undoubtedly  will  know  the  limita- 
tions inherent  in  data  on  research  spending,  but 
inasmuch  as  this  report  is  also  likely  to  he  of 
interest  to  persons  not  familiar  with  the  situation, 
certain  cautions  to  he  observed  in  using  the  data 
are  mentioned  here. 

Definitions.  By  far  '.lie  most  serious  'imita- 
tion is  that  there  is  no  generally  agreed  upon 
definition  of  any  of  the  important  terms,  need  in 
the  survey.  Although  a great  deal  of  effort  was 
expended  in  framing  the  definitions,  it  is  unrea- 
sonable to  expect  that  they  cover  all  possible  situ- 
ations, that  they  were  communicated  precisely  to 
the  respondents,  or  that  all  respondents  adhered 
io  them.  This  limitation  exists  in  any  survey,  hut 
it  is  especially  important  in  the  present  series  of 
studies  for  two  reasons.  First,  many  of  the  ques- 
tions deait  with  information  expressed  m doiiars. 


There  are  considerable  variations  in  the  account- 
ing practices  of  industrial  companies,  and  these 
variations  influence  the  comparability  , f any  in- 
formation drawn  from  a company’s  accounting 
records.  Answers  to  the  question  ‘‘how  many 
employees  worked  on  function  X?”  are  invaria- 
bly better  f an  answers  to  the  question  “how 
much  did  you  spend  for  function  X?”,  for  exam- 
ple. Second,  the  word  “research'’  and  terms  re- 
lated to  it  arc  defined  differently  in  different 
companies  and  industries,  and  these  differences 
are  almost  certain  to  affect  tJie  figures  -“ported 
on  the  survey,  no  matter  bow  carefully  the  writ- 
ten definitions  were  framed.  For  these  reasons, 
the  reader  should  not  expect  that  the  figii!°s  re- 
ported  in  the  tallies  correspond  precisely  to  the 
terms  as- defined  therein,  and  he  should  temper 
hi?  interpretation  of  these  figures  accordingly. 

Inadequacy  of  the  Sample.  Although  the 
surveys  reported  herein  have  a much  larger  cov- 
erage than  am  previous  survey  of  industrial  re- 
search spending,  they  do  not  necessarily  include 
a representative  sample  of  companies  with  re- 
search organizations.  With  respect  to  the  4.800- 
Company  and  1,450-Company  Surveys,  the  cov- 
erage i>  so  large  that,  with  the  exception  of  the 
bias  mentioned  below,  a complete  census  of  all 
companies  might  well  show  substantially  the 
same  ratios  as  those  presented.  With  respect  to 
the  191-Company  Survey,  however,  the  number 
of  companies  in  most  of  tbe  categories  is  so  small 
that  no  > laiin  of  representativeness  can  be  made; 
nevertheless,  the  amount  of  research  done  by 
these  companies  represents  such  a large  fraction 
of  tlu1  total  amount  of  industrial  research  that 
a considerable  amount  of  significance  may  lie 
attached  to  the  experience  reported  by  these 
companies. 

Bias.  Completed  questionnaires  were  accepted 
in:::;  ali  companies  on  our  mailing  lists  that  were 
willing  to  answer,  -oid  we  have  no  wav  of  know- 
ing whether  the  companies  that  sent  completed 
questionnaires  (lifter  significantly  iroi  l the  com- 
panies that  did  not  choose  to  fill  ou!  the  question- 
naire. Experience  with  oilier  survey.,  indicates 
that  companies  that  respond  to  a questionnaire 
tend  to  he  more  interested  in  the  topic  being 
nloilied  than  companies  that  do  not  respond.  In 
particular,  the  response  to  the  4,800-Company 
Survey  is  probably  biased,  in  that  the  respondent 
group  probably  contained  u higher  percentage  of 


companies  doing  research  than  did  the  group  not 
responding.  Although  there  are  techniques  for 
measuring  the  influence  of  this  “nonresponse" 
bias,  it  whs  not  feasible  to  use  them  in  the  4,800- 
Company  Survey  since  the  replies  to  it  were 
anonymous. 

Recency.  The  191-Company  Survey  was  the 
first  attempt  to  collect  detailed,  clearly  defined 
data  on  research  spending.  We  have  learned — 
particularly  from  our  ?3  years  of  experience 
with  a survey  of  department  store  operating  re- 
sults— that  the  data  become  more  reliable  as  the 
years  pass,  This  results  both  from  improvement 
of  and  better  understanding  of  r.e  definitions, 
and  because  many  respondents  change  their  ac- 
counting systems  to  conform  to  the  definitions. 

General  Findings 

Although  the  results  of  these  surveys  are  in- 
tended primarily  for  use  by  individual  company 
managements  in  comparing  their  own  experience 
with  that  of  similar  companies,  some  genera!  in- 
formation obtained  from  them  may  be  of  interest. 
The  bird’s-eye  picture  of  research  spending  that 
emerges  from  the  three  surveys  is  summed  up  in 
the  following  paragraphs. 

Prevalence  of  Research.  More  than  40r'r 
of  the  firms  responding  to  the  4,800-Company 
Survey  stated  that  they  spent  more  than  $5,000 
for  research  in  1952.  Virtually  all  large  firms 
responding  (5,000  employees  or  more)  spent 
more  than  $5,000  for  research,  as  did  over  three 
quarters  of  the  medium-size  firms  (500  to  5,000 
employees).  Even  in  small  companies  (less  than 
500  employees)  nearly  one  out  of  three  firms 
spent  more  than  $5,000  for  research  in  1952,  a 
higher  ratio  than  was  generally  irelieved  to  exist. 

In  several  industries,  generally  descril>ed  as 
“technologically  based,”  considerably  more  than 
naif  the  small  firms  responding  reported  that  they 
spent  more  than  $5,000  for  research.  In  this  size 
group,  about  three-quarters  of  the  respondents  in 
the  following  industry  groups  spent  more  than 
$5,000  each  for  research:  all  segments  of  the 
chemical  industry;  the  ordnance  and  accessories 
industry:  manufacturers  of  machinery  (includ- 
ing electrical  machinery)  and  communication 
equipment;  and  manufacturers  of  professional, 
scientific,  and  controlling  instruments. 

i oial  Spending  for  Research.  Estimates 
based  on  data  developed  from  the  19  i Company 


Survey  indicate  that  the  cost  of  all  research  which 
industrial  firms  financed  or  provided  the  facili- 
ties for  amounted  to  approximately  $2.5  billion 
in  1951.’  Of  the  $2.5  billion  total  estimated 
spending  for  re.se.ar  -h  in  1951,  more  than  $836 
million  was  spent  by  the  firms  participating  in 
the  191-Company  Survey  (see  Table  1-2),  Thus, 
these  few  fir.n«  accounted  lor  o'-er  a third  of  the 
estimated  total  spending. 

Distribution  by  Objective.  For  these  191 
concerns,  92C  of  company  funds  ( i.e.,  exclud 
ing  government  funds)  committed  to  research 
was  spent  for  research  and  development  nn  speci- 
fic products  and  processes,  with  the  balance  being 
allocated  for  research  cf  a general  or  basic  na- 
tore.  While  both  lar6e  and  medium-size  firms 
typically  spent  some  part  cf  their  research  funds 

Chart  I - A 
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Source  1® 1 - Co  np*ny  Sur . ey 

to  support  basic  research  (i.e.,  programs  not  di- 
rected to  the  solution  of  a specific  problem), 
small  companies  typically  spent  none  of  their 
research  dollars  for  tins  purpose.  Large  compa- 
nies typically  reported  that  a larger  share  of  their 
research  funds  was  spent  to  improve  present 
products  or  processes  than  to  find  new  products 
or  processes.  In  the  largest  firms  (50.000  or 
more  employees)  research  undertaken  to  im- 
prove existing  products  or  processes  absorbed 
more  than  twice  as  many  dollars  as  did  research 
on  new  products  or  processes. 


3 See  also  estimate  for  national  outlay  for  scientific  research 
develops  I in  The  Growth  of  .>»  ientifiv  Development  (Washing- 
ton* Office  o!  the  Secretary  of  Defense  t K £ D » . 1953  i. 


Table  I-*.  COST  OF  AU,  RESEARCH  FOR  191  MANUFACTURING  COMPANIEtt, 
CLASSIFIED  BY  INDUSTRY;  1961 


Industry 

Number  of 
Reporting 
Firms 

Cost  uf 
Al!  Research 
(in  millions) 

Food  and  Kindred  Products 

12 

*20 

Textile  and  Apparel 

& 

9 

Taper.  Lumber,  and  Wood  Products 

14 

8 

Chemicals  and  Allied  Product.; 

41 

178 

Industrie  Chemicals* 

(13r 

(127) 

Pcti»s  and  Medicines* 

t 9) 

( 33) 

Soaps* 

( 4) 

( C) 

Paints* 

( 5) 

( D 

Miscellaneous  Chemicals* 

(10) 

( 11) 

Petroleum  and  Coal  Products 

15 

81 

Rubc-sr 

7 

22 

Store,  day,  and  Class 

6 

14 

Primary  Metai 

11 

18 

Fabricated  Metal 

8 

11 

Machinery  except  Electrical 

12 

Al!  Electrical  Machinery 

O 

180 

T-ansportatlon  Equipment 

10 

173 

Aircraft  and  parts* 

( 5> 

( 124 ) 

Professional.  Scientific,  and  Controlling  Instruments 

19 

52 

Laboratory  Instrument*’ 

< 6> 

( 38) 

Mechanical  Instruments* 

( 5> 

( 3> 

Other  Professional.  Scientific,  and  Controinr. g Inst 

rumer.ts*  ( 8> 

( 11) 

Aii  Other  (not  classified  above  i 

18 

13 

Ali  Firms 

191 

*836* 

• Detailed  industry  data.  These  data  art  also  included  in  the  totals  shown  for  the  pertinent 
industry  group 

t Includes  an  estimated  figure  for  one  company. 

Note:  This  table  ha»  been  prepared  to  provide  the  reader  • Jth  information  on  the  magnitude 
of  the  research  spending  covered  by  the  191-Company  Sumy  it  does  not  necessarily 
reflect  the  relative  proportion  of  research  done  in  the  various  industry  groups. 

Source:  191-Company  Survey. 


Where  Research  Is  Done.  By  far  the  major 
part  of  industry’s  research  work  was  carried  on 
by  persons  employed  direct!)  by  the  company. 
In  the  4.800-Company  Survey,  it  was  found  that 
about  70'  j of  all  manufacturing  firms  spending 
more  than  $5,000  for  research  maintained  their 
own  research  oiganizalious;  that  is,  a distinct 
organization  unit  headed  up  by  an  executive  who 
has  primarv  responsibility  for  research.  Even  in 
the  smallest  firms  ( less  than  100  employees) 
more  than  half  the  respondents  that  spent  in 
excess  of  $5,000  for  icsearch  had  established 
such  an  organization. 

In  a numl>er  of  cases,  companies  partic  ipating 

the  I9i-Company  Survey  reported  shat  some 
company  units  other  than  the  formal  research 
organization  carried  on  research  work.  On  an 
aggregate  basis,  the  costs  incurred  for  research 
done  in  units  other  than  the  research  organiza- 
tion amounted  to  less  than  ? 5'  i of  the  total  cost 
of  research  done.  Only  a small  part  of  total  re- 
search funds  was  spent  outside  the  company. 
Dollar-wise,  about  3'  , of  tin-  more  than  $000 


million  committed  to  research  by  lliese  191  firms 
was  spent  to  support  research  carried  on  by  per- 
sons not  directly  employed  by  the  companies, 
with  two-thirds  of  this  relatively  small  amount 
being  used  to  support  scientific  programs  in  non- 
profit organizations — mostly  educational  institu- 
tions— anti  the  balance  luring  spent  for  research 
in  organizations  such  as  independent  commercial 
consulting  lalxmttorics  and  research  programs 
maintained  by  trade  associations. 

Nonresearch  Activities  of  Research  Or- 
ganizations. The  191  Company  Survey  also 


r»y  »i  iaii 


tions  were  frequently  drawn  a for  the  per- 
formance of  activities  otl  r than  research.  Al- 
most 20'  i of  the  aggregate  cost  of  supporting 
the  activities  of  formal  company  research  organi- 
zations resulted  from  nonresearch  work  carried 
on  by  reseaic!:  organization  personnel,  with  the 
most  important  nonrcsearch  work  being  done  in 
connection  with  the  provision  of  technical  service 
to  operating  units.  Technical  service  includes 
such  activities  us  cpiuiity  and  .jnanlitv  control 
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Table  I-S.  CHANGES  IN  TOTAL  COMPANY  F*7NDS  COMMITTED  TO  RESEARCH, 
IMIS  COMPARED  WITH  1M1  (lfil-Coinpony  Survey) 


Industry  Group 

Number  of  Firms  Showing: 

1952  as 

a % of  1951 

Decreases 

No  Change 

Total 

Meuli*’ 

Figures 

Middle  Range 
Figures 

Food  and  Kindred  Products 

9 

3 

12 

105.2 

102.2-115.9 

Food  except  Beverages* 

(7) 

(2) 

- 

(9) 

(110.0) 

(108  1-1205) 

Textile  and  Apparel 

6 

3 

- 

o 

1071 

985-11C.7 

Furniture 

8 

- 

- 

5 | 

109.0 

— 

Pftper,  Lumber,  and  Wood  Products 

10 

3 

1 

14 

114.9 

100  0-1255 

Paper  and  Allied  Products* 

(8) 

(2) 

- 

<101 

(116.5' 

(1095-1285) 

Chemicals  and  Allied  Products 

32 

6 

- 

39 

111.9 

105.3-1175 

Indust  rial  Chemicals* 

(9) 

(2) 

- 

(11) 

(115.1) 

(1118-1221) 

Drugs* 

<81 

(1) 

- 

<t) 

(111.9) 

(108  4-1215) 

Paints* 

(5) 

- 

- 

(5) 

(1085) 

— 

Miscellaneous  Chemicals* 

(8) 

(2) 

- 

(10) 

(109.4) 

(105.1-118  2) 

Petroleum  and  Coal  Products 

"•  • 

1 

_ 

15 

1138 

107.8-1193 

Rubber 

7 

- 

- 

7 

120  8 

1)5  9-125.1 

5Uon«.  Clav  #».nd 

r* 

_ 

5 

1 111  R 

Primary  Metal 

7 

i 

- 

H 

110  7 

94.8-1215 

Fabricated  Metal 

7 

i 

- 

8 

1105 

128  2 

Machinery  except  Electrical 

9 

_ 

11 

112.0 

108  0-118.1 

Electrical  Machinery 

8 

- 

1 

9 

1105 

109,9-128.2 

Transportation  Equipment 

5 

3 

2 

10 

108  9 

985-132.8 

Aircraft  and  Parts 

(2) 

(1) 

(2) 

(5) 

(10C.0) 

— 

Prcfcosloi.al,  Scientific,  and  Controlling 

Instruments 

18 

1 

- 

19 

on 

to 

fH 

107  5-131.1 

Laboratory  Instruments* 

(6) 

- 

- 

(6) 

(140.5) 

(122.7-184.4) 

Mechanical  Instruments’ 

(S) 

- 

- 

<5) 

(110.7) 



Other  Professional,  Scientific,  and 

Controlling  Instruments 

<71 

(1) 

- 

(8) 

(114.0) 

(103.8-128.4) 

All  Firms 

155 

2$ 

4 

187* 

| 11S.0 

1055-1229 

* Detailed  Industry  data.  These  data  are  also  Included  in  the  totals  shown  for  the  pertinent  Industry  group, 
t Although  189  companies  reported  some  data  for  1987.,  the  reports  or  only  187  companies  are  compared  with  1951  since 
one  of  these  companies  did  not  report  this  Item  and  a second  company’s  data  for  the  t mo  years  were  not  considered 
comparable. 


work,  plant  sanitation,  trouble  shooting  in  con- 
nection with  plan*  breakdowns,  service  to  licen- 
sees, and  like  activities. 

Cotl  per  Person.  Research  is  expensive  both 
in  terms  of  operating  costs  and  of  the  invest- 
ment required  to  provide  facilities  for  research 
personnel.  The  typical  (median)  figure  for  the 
larger  number  of  companies  reporting  for  the 
1,450-Company  Survey  for  research  cost  per  pro- 
fessional technical  person  was  $14,000  per  year 
in  1951,  with  one-half  the  firms  reporting 
amounts  between  $9,000  and  $21,000.  Cost  per 
research  worke;  r these  firms  showed  a median 
figure  of  $7,000,  with  a middle  range  of  $5,000 
to  $10,000. 

Similar  figures  developed  ir.  the  191 -Company 
Survey  showed  typical  cost  per  professional  tech- 
nical person  to  l>e  $18,000  for  '951  (middle- 
range  figures  fell  between  $14,000  and 
$25,000);  for  cost  per  research  organization 
employee,  the  respective  figures  weic  $8,000 
and  $7,000-$9,000,  In  addition  to  the  outlay  of 
approximately  $18,000  per  professional  techni- 


cal person  for  current  costs,  an  additional  sum 
of  $600  typically  was  expended  in  1951  for  capi- 
tal equipment  for  psch  such  person  on  the  staff  of 
the  research  organization.  The  1952  replacement 
cost  of  tangible  facilities  ( land,  buildings,  and 
major  items  of  equipment)  was  typically  equal 
to  about  $22,000  per  professional  technical  per- 
son employed  in  the  research  organizations  of 
these  191  firms. 

1952  Compared  with  1951  Industry  ?x* 
pauded  its  research  activity  in  1952  over  the 
1951  level.  Firms  participating  in  the  191-Com- 
pany Survey  reported  estimates  made  in  the  fall 
of  1952  of  what  they  would  spend  for  research 
for  1952,  and  these  figures  typically  showed  a 
13%  increase  over  actual  expenditures  for  1951 
(see  Table  1-3).  Nearly  half  the  respondent 
companies  expanded  their  research  plant  in  this 
period,  and  general  increases  in  research  staffs, 
typically  7%.  were  also  reported  by  the  firms 
that  participated  in  this  survey. 

Research  as  a Percentage  of  Sales.  The 
median  percentage  for  the  portion  of  sales  spent 
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Chart  I-B 
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Source:  191-Company  Survey 


F*»r  Cent 


by  industrial  firms  for  company  research  as  re- 
ported by  all  firms  in  the  191-Company  Survey 
was  i.1%  in  1951  and  1.3%  in  1952.  There 
was  a wide  variation  in  this  percentage,  however, 
when  companies  were  classified  by  industry  and 
by  size  of  company.  The  highest  median  figure 
for  cost  of  company  financed  research  (as  a per- 
centage of  net  sales)  was  reported  by  firms  in 
the  drug  industry,  4/  % in  1951-  and  may  he 
contrasted  with  the  0.3%  reported  for  the  food 
industry  When  die  companies  in  the  191 -Com- 
pany Survey  were  classified  by  size,  the  median 
figure  for  cost  of  company  financed  research  as 
a percentage  of  net  sales  ranged  from  3.2%  for 
the  smaller  companies  down  to  0.5%  and  0.9% , 


respectively,  for  the  two  groups  of  iargest 
companies. 

We  cannot  emphasize  too  strongly  that  the 
general  picture  shown  by  the  data  on  research 
spending  is  one  of  variation — variations  among 
industries,  among  size,  groups,  and  among  the 
individual  companies  within  each  industry  and 
size  group.  Certain  patterns  do  seem  to  he 
present:  large  companies  tend  to  spend  a smaller 
percentage  of  sales  on  research  than  do  medium- 
size  companies;  companies  in  certain  industries 
tend  to  spend  more  than  companies  in  other  in- 
dustries. The  important  figures  for  most  users  of 
the  report,  however,  are  those  for  their  industry 
and  size  groups,  rather  than  the  over-all  averages. 
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THE  4,800-COWPAJVY  SURVEY 


Many  persons  in  business,  especially  execu- 
tives of  firms  not  engaged  in  research,  wish  to 
know  whether  other  companies  spend  money  for 
research,  and,  if  so,  whether  these  firms  maintain 
their  own  research  organizations.  The  special 
purpose  of  this  chapter  is  to  provide  this  general 
information. 

Description  of  the  Survey 

To  accomplish  this  purpose,  a short  question- 
naire was  mailed  in  the  spring  of  1953  to  the 
membership  list  of  the  National  Association  of 
Manufacturers.  This  list  contained  approxi- 
mately 20,000  names.  Of  the  several  mailing 
lists  that  were  considered,  this  one  was  chosen 
because  it  was  the  only  large  list  known  that 
could  be  surveyed  with  moderate  cost  and  lie- 
cause  the  NAM  agreed  to  cooperate  in  eliciting 
responses.  This  list  is  not  a perfect  cross-section 
of  American  industry;  indeed,  short  of  the  ex- 
tremely large  list  maintained  by  the  Bureau  of 
the  Census  and  the  confidential  list  of  the  Bureau 
of  Internal  Revenue,  no  adequate  representative 
cross-section  was  known  to  us. 

The  NAM  list,  however,  turned  out  to  be  a 
much  better  cross-section  than  we  had  supposed 
when  the  possibility  of  using  this  list  was  first 
suggested.  As  to  industry,  there  was  an  adequate 
number  of  responses  in  each  industry  group  to 
permit  data  to  be  analyzed  for  each  group.  Al- 
though the  representation  from  each  industry  did 
not  match  the  structure  of  companies  by  indus- 
try in  the  whole  economy,  this  was  not  important 
for  the  special  purpose  of  this  survey  since,  in 
the  data  reported,  each  industry  was,  with  a few 
exceptions,  considered  by  itself  rather  than  as  a 
percentage  of  the  whole  economy. 

As  to  size,  the  widespread  impression  that  the 
NAM  membership  is  comprised  primarily  of 
large  companies  turned  out  to  be  incorrect.  As 
shown  by  the  following  table,  although  the  4, 800- 
company  sample  was  not  perfectly  distributed  In 
size,  the  percentage  of  small  companies  was  high: 


Distribution  of  Companies  by  Size 


i Vo.  of 

Responses  »«..  4,800 
Com  pony  Survey 

All  U.  S.  Estab- 
lishments, 19S0' 

Employees 

’ rumber  Per  Cent 

P*r  Cent 

Less  than  500 

3,705  77.8% 

98.1% 

500-2.000 

65 4 13.7 

1.6 

2,000  and  Over 

403  8.5 

03 

Tot»l 

4,762  100  0% 

100.0% 

^ ccotvllol  1«» 

• ill  luti  j t 

w g tried  lu  find  cu 

1 if!  !£*!?  HijrVcV 

the  answers  to  two  questions:  (1)  Do  you  spend 
money  for  research?  and  (21  Do  you  spend  the 
money  within  your  company,  or  do  you  hire  an 
outside  organization  '.o  do  the  research  for  you? 
Of  the  three  questions  actually  asked  on  the 
survey,  two  pertained  to  the  first  topic.  These 
were:  ‘Did  your  company  spend  any  money  for 
research-development  in  1952?”  and  “Did  your 
company  spend  more  than  S5,000  for  research- 
development  in  1952?”  / 'though  the  answers 
to  both  these  questions  have  been  tabulated,  we 
believe  the  second  gives  a better  indication  of 
the  number  of  companies  engaging  in  research 
programs,  as  the  term  is  generally  understood, 
since  an  annual  expenditure  of  less  than  $5,000 
would  buy  very  little  research;  for  example,  it 
probably  would  support  the  work  of  ’~ss  than 
half  a research  man. 

We  got  at  ihe  second  topic  by  asking:  “Did 
your  company  mainC  in  a research-development 
lalioratory  in  1952?”  and  gave  a brief  definition 
of  “laboratory,”  which  will  lie  found  in  Appen- 
dix A.  The  answers  to  this  question  indicate  the 
proportion  of  companies  which  actually  carry  on 
resea -ch  program=  as  contrasted  with  those  which 
ask  some  outside  organization  to  do  all  their 
research  for  them. 

In  order  to  elicit  as  many  responses  as  possi- 
ble, this  questionnaiie  was  printed  on  a postal 

1 Adapted  from  L\  S.  llureau  of  the  Census,  Annual  >nn*y  of 
Manufacturers:  jy#v  «,;<-/  I9o0  1 Washington,  Ouvrniine  «♦.  Print- 
ing Office,  1952  5.  p.  Uh. 

The  actual  percentage  <•(  sm&H  companies  is  lower  than  that 
shown  here  since  these  estimates  arc  of  establishments;  that  is. 
each  separate  j.lai'i  *d  a inuhiplant  company  is  counted  as  one 
unit.  Multiplant  eotiipunies  thus  appear  as  several  sms  Her  time* 
rather  than  a single  large  unit. 
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Chart  II -A 


COMPANIES  MAINTAINING  kE^EAkCH  OkGaNIZAT IONS  BY  5IZ*.  OF  COMPANY 

\ of  Respondents  Maintaining  Re«e*rrh  Organization* 


Size.  Category 

Less  than  100 
Employe**# 


100-500 

Employees 


All 

F irmi 


500-2. 000 
Employee  8 


2.  000-5, 000 
Empioyeea 


5,000  or  more 
Employees 


Source:  4,  800-Company  Survey . 


Per  Cent 


card,  and  respondents  were  not  asked  to  identify 
themselves.  For  this  reason,  no  follow-up  letter* 
could  be  sent,  and  no  check  on  nonresponder.ts 
could  be  made. 

Summary  of  the  Findings 
Prevalence  of  Retear ch 

Totai  research  activity  of  industry  rests  on  a 
broad  base.  Of  the  4,800  respondents  to  inis 
survey,  64%  indicated  that  they  spent  seme 
money  for  research  in  1952,  and  44%  further 
reported  that  these  expenditures  were  in  excess 
of  $5,000  annually.  In  addition,  about  1,500 
for  31  % of  the  total  responding;)  indicated  that 
they  maintained  their  own  research  organizations. 

Difference  by  Size  of  Company 

Of  these  1,500  research  organizations,  48% 
were  maintained  by  companies  with  less  than 
500  employees,  39%  by  companies  with  500— 


5,000  employees,  and  13%  by  companies  with 
5,000  or  more  employees.  These  figures  reflect 
primarily  the  fact  that  there  are  many  more  small 
firms  than  there  are  large  firms,  for  the  data  also 
show  that  the  percentage  of  companies  maintain- 
ing research  organizations  is  much  higher  in 
large  companies  than  it  is  in  small  companies. 
Of  the  203  respondents  with  5.000  employees  or 
more,  92%.  maintained  research  organizations, 
whereas  only  10%  of  tiie  1 980  respondents  with 
less  than  100  employees  and  30%  of  firms  with 
100-500  employees  had  their  own  research  fa- 
cilities  (see  Chart  Il-A).  Thus,  it  can  be  seen  that 
although  research  organizations  are  found  in 
small  as  wed  as  large  companies,  a large  com- 
pany is  much  more  likely  to  have  one  than  is  a 
small  company. 

Simi'af  differences  associated  with  size  of 
company  are  found  when  the  number  of  respond- 
ent firms  is  related  to  the  number  spending 
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PREV  \LENC E OF  RESEARCH  PROGRAMS  BY  SIZE  OF  COMPANY 
% of  Respondents  Spending  More  Than  $5.  COO  for  Research 


Size  Category 


Leu  8 than  1 00 
Employee  a 


All  F irmi 
Responding 


1 CO- 500 
Employee  « 


500-2. 000 
Employees 


2 000  - 5 . 000 
Employee  a 


5.  000  or  more 
Employee  » 


Source:  4 . 800-Company  Survey 


Per  Cent 


more  than  $5,000  for  research.1  Of  companies 
with  fewer  than  500  employees,  32%  spent  more 
than  $5,000  for  .esearch;  hut  for  mn»  with 
5,000  or  more  employees,  the  figure  was  98% 
(see  Chart  II-B  # . 

Difference*  by  Induttry  Group 

Industry-wise,  it  is  apparent  thai  research  ac- 
tivity rests  on  an  equally  broad  base.  Some 
respondents  in  every  industry  group  reported 

iV»at  iKax*  IvtlK  on«»d  me.ro  # Lr  c"  nnn  < /\r  ro. 

tfcl  v .tiwa  •_  hii-u  • \s  9 \s  \s  \s  1%/t  4 v 

search  and  supported  their  own  research  organi- 
zation. With  respect  to  research  spending  of 
$5,000  or  more,  the  percentages  ranged  from 
17%.  for  lumber  and  wood  products  companies 
to  87%  for  laboratory  instrument  companies. 

* A.i  mrnlioncd  above,  many  firma  reporting  ihui  they  apent 
leas  than  15.000  annually  for  reaearch  probably  were  nol  en- 
gaging in  reae.-reh  a-»  this  term  U generally  understood.  and 
therefore  all  further  ar  al>a.»  of  these  data  will  follow  the  more 
qualified  definition:  ‘"ompanies  spending  more  than  $5,000.” 


Similarly,  with  respect  to  the  maintenance  of 
research  organizations,  the  percentages  ranged 
from  8%,  once  again  for  the  lumber  and  wood 
products  industry,  to  68%  for  the  industrial 
chemicals  companies,  with  laboratory  instru- 
ments companies  showing  a slightly  lower  figure 
of  67%. 

The  distribution  of  research  organizations 
(and  research  activity)  among  the  various  indus- 
try groups  is  farther  summarized  in  Table  11-7. 
It  is  seen  that  of  all  companies  reporting  that  they 
had  a research  organization,  13%  were  in  the 
fabricated  metal  industry  and  11%  in  the  non- 
electrical machinery  industry,  with  there  same 
two  industries  reporting  the  largest  number  of 
firms  spending  mere  than  $5,000  for  research. 
In  this  table  an  attempt  was  made  to  discover  if 
the  amount  of  research  activity  was  related  to 
the  character  of  industry  groups,  but  no  such 
relationship  could  be  established. 


Differences  by  Size  xiihin  Industry 

When  each  industry  group  is  further  subdi- 
\ ided  into  size  groups,  the  general  pattern  of  the 
prevalence  of  research  in  different  industries 
persists.  For  example,  not  only  was  the  percent- 
age of  respondents  reporting  maintaining  re- 
search organizations  lowest  in  the  lumber  and 
wood  products  industry  as  a group,  it  was  also 
among  the  lowest  for  each  size  group  within  the 
industry  (see  Table  1 1 -8). 

The  breakdown  of  industry  categories  into  the 
five  size  groups  aiso  revealed  that,  excluding  trie 
few  size-within- industry  groups  for  which  there 
were  no  respondents  ai  all,  research  activity  was 
reported  in  all  industry  groups  in  all  size  cate- 
gories, with  two  minor  exceptions:  in  the  leather 
industry  none  of  the  reporting  firms  with  less 
than  100  employees  spent  more  than  $5,000 
for  research,  and  neither  did  the  500-2,000 
employee  group  ir.  the  tobacco  industry.  With 
respect  to  the  maintenance  of  a research  organi 
zaiion,  in  five  ot  the  industry  categories  (ord 
nance  and  accessories,  tobacco,  furniture,  leather, 
and  coal  products),  there  were  size  categories  in 
which  no  respondent  maintained  a research 
laboratory. 

The  foregoing  analyses  indicate  that  ihe  differ- 
ence in  the  prevalence  of  research  among  the 
several  industry  groups  reflects  the  characteris- 
tic of  the  industry  and  is  not  the  accidental  result 
of  differences  in  the  size  of  the  companies  in 
these  industries. 

Table  11-9  gives  further  evidence  on  the  extent 
of  the  dispersion  of  research  organizations 
throughout  companies  of  all  sizes.  The  data  in 
this  table  were  derived  in  the  following  manner: 
Within  each  industry,  respondent  firms  were 
ranked  by  size  (as  measured  by  number  of  em- 
ployees) with  the  largest  firm  at  the  iop  and  the 
smallest  at  the  bottom.  The  number  of  respond- 
ents representing  the  largest  5%,  the  largest 


10%,  and  the  largest  20%  of  the  total  number 
of  companies  in  each  industry,  respectively,  were 
computed.  Then  the  number  of  research  organi- 
zations reported  by  the  firms  in  each  of  these 
three  groups  was  expressed  as  a percentage  of 
the  total  number  of  firms  maintaining  research 
organizations  in  the  industry.  This  table  is  an- 
other way  of  showing  that  research  tends  to  l>e 
much  more  prevalent  in  large  companies  than  in 
small  companies.  However,  it  also  shows  that  in 
no  industry  category  did  firms  representing  the 
largest  20%  of  the  respondents  in  that  industry 
maintain  more  than  84%  of  the  research  organi- 
zations, and  in  only  nine  industries  did  firms 
representing  the  top  20%  of  the  respondents 
maintain  as  many  as  50%  of  the  research 
organizations. 

In  summary,  ihe  data  show  that  companies  in 
all  industries  and  in  all  size  groups  engage  in 
research,  and  that  the  percentage  of  companies 
supporting  research  is  higher  for  large  compa- 
nies. These  data,  it  should  be  remembered,  do 
not  show  kow  ~nuch  research  is  done  and  there- 
fore Jo  not  indicate  the  concentration  of  research 
personnel  or  research  dollars  in  various  industry 
and  size  groups. 

Use  of  the  Tables 

Table  II-l  reports  the  over-all  figures  on  the 
prevalence  of  research  in  each  industry. 

Tablet  11-2  through  11-6  are  the  tables  that 
an  individual  company  will  use  in  considering 
the  prevalence  of  research  among  companies  in 
size  and  industry  categories  similar  to  its  own. 
There  is  a separate  table  for  each  of  the  five  size 
categories,  with  size  measured  by  number  of 
employees. 

Tables  11-7,  11-8,  and  II -9  are  rearrang 
merits  of  the  data  for  the  purpose  of  the  special 
analyses  described  in  the  preceding  ParaGraphs. 


.l.t. 


Table  II-I.  PREVALENCE  OF  RESEARCH  IN  ALL  FIRMS:  195? 


Percentages  of  TotaJ  Number  of  I Hi  iponderts  Spending 
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Source:  4,500-Company  Survey. 


PREVALENCE  OF  RESEARCH  IN  FIRMS  WITH  500-2,00)  EMPLOYEES  (95;. 
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: 4, ",00-Company  Survey. 


Percentages  of  Total  Number  of  Respondents  Spending 

Respondent  Firms  for  Each  Industry  Mofe  than  15.000 


1: 


I 


bA 

:2  J3 

.5  u 

ca  n 
— o- 


r; 

o 

a 

c 

c< 

£ 

•*> 


ts 

O 1- 


r- • 


d> 

T. 

o 

•c 

H 


E 


3 

£ 


bC 

C 

c 

5 

«-< 

c 


C 


&c  1 


^ JC 


c 

~ (« 

- X V-  £. 

tl^c  s 
C HC  4/ 
0/  u C « 
r o * 

«33s* 


< 

u 

£ 

ec 

i. 


u 

z 


< 

£ 

a 

s 

« 

H 


*.c 


i? 

so 

3 

*TJ 

13 


t* 

on  r-  o o ocopo  p 


p p © © 


o p O O x 


o o p p 


O) 


88  = 8£  88888  g 88  88888  8888?:  8888 


--  co  nmo  jt> 


r-  O © 


a 

0 
X 

01 


u 

3 

*3 

o 


X5 

0; 

l* 

*3 

c 

u: 


S/3 


* 0>  *3 


TJ 

' U)  C u O * 
5 ec  S3  0;  w O 

C v *3  £ sc  W 
•u  > o QQ  Xi  X 
u 4i  c ^ C 1,1 

OXft 


hh 


sn 


U 


3 

•3 

3 « 

O 

u 

•w  5 

0s 

f J3  « 

■c 

£.2  J 

§ 

"2  3 6 

■£ 

stt.« 

— _ S3 

c ^ XCJ 

a c 

oj  a>  ^ mS  ^ 

w k.  c M 


• 2 

*'2*33 


. . ai 

C ^ 


Et-  V n 

*■*•••-  TJ 
3 3 «e  i-  s 

JbPUO.  ° 


cd 

o 


E 


J3 

o 

tr 


3 

•u 

c 


Cf  p >V 

V C ». 
— 03  03 

5 

i p c-J 

C-  q P S3 

if  oft. 
w i-^-o 
- ^ K * o 

3 

S3 

g« 

aj  a __  cfl 

•3  ^ c 06  «n 

o>  o o o 2 

<£  « U •“  -r 

c/ 

3 

*3 

£.fe 

. 4, 

O 2‘ 

w o J •-»  P 
t;  >v  o o £ 
03  i.  - o;  ^ 

S 3 sM> 

s 

o "■  <y 

a;  5 
c c 
»: 

•-  a E L a 

is  ill 

oo::j 

to  a. 

U.  ra  O O « 

n & 

I «-*  p •■ 
, u c 

• o>  o>  t 

\ E E 

22 

w «-* 

' sn  «n  . 

a c 


S5£1? 

i-  O P 

a:  , * « 

h oi  c «c 

d -c-S  2 

<ojS 


U c I- 
<y  o <u 

f Of 

o o 


>> 

o 

a 

£ 

W 


I 


■C 

5 

os 

E 

L 

jr 

u« 

< 


ll 


o 

> 


3 

Cfl 

>> 

n 

aj 

a 

E 

o 

O 

£ 

oO 


o 

£ 


19- 


Tablr  II-8.  PREVALENCE  OF  RESEARCH  IN'  FIRMS  WliTH  5,000  EMPLOYEES  OR  MORE:  1852 
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Table  II-7.  DISTRIBUTION  BY  MAJOR  INDUSTRY  DIVISIONS  OK  RESPONDENTS  SPENDING  MORE 
THAN  14,000  FOR  RESEARCH  AND/OR  MAINTAINING  RESEARCH  ORGANIZATIONS:  1WS2 
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4,800-Corr.pany  Survey. 


Table  II-*.  INDUSTRIES  RANKED  BY  PERCENTAGE  OF  RESPONDENT'S  MAINTAINING 

RESEARCH  ORGANIZATIONS:  1S152 


22 


* The  industry  with  the  highest  percentage  In  each  column  is  assigned  the  ranlt  of  1:  the  next  highest,  the  rank  of  2;  and  so  on.  In  those  rases 
where  more  than  one  industry  hud  the  same  percentage,  the  series  of  tied  numbers  ij  shown  for  each  Indue  ty. 

.‘source:  4.800-Company  Survey. 


Table  Ii-IL  INDUSTRIES  BANKED  BY  PERCENTAGE  OK  RESPONDENTS  MAINTAININ' 
RESEARCH  ORGANIZATIONS;,  m2  (Continued! 


n *-  es  < 


C at  ortio  oc  o M *?  _ _ 

c^  rn  e-«  m m C4  M es  : 

00 


■ .*>  c*  c «o  »-  o-  co  01  o t—  v:  a it  e>i  © c o-  p o 

C.  r -r  c « n ;i>  c 'C  *r  ci  mi 

r - c m c r-  'V  oc  >n  *-  c6 


Hr.  « fl 


. ro  T ?i  t*  :i  N ~ X 


c oi  f h t-  r*  n a 

oi  tr  ci  « t- 


(T  M C M ff)  f IT  I I-  *f  01  P0 

OI  t~  h M m OC  f « 


<c  t£  cs  h m o | i: 

CN  010-0'-  N 

co  «-•  o- 


V 

£ 

a 

Is 


es 

O 


H 5 


c 


* £ 


y. 


u * 
- Vi 


- (6  « ^ 

S.SB.  - g 

to  o *o  a» 

C r-  . 


o 
r.  ^ 


«c 


3 

U~C 

c o 

f,£ 

5 6 


a 

< 


st?s 

a||£c- 

Q O r'  O rt 

co  i-  oi  a.  a. 


h> . 


C 

U 


£ ~ u x:  ^ 

P o o C 
~ o u aj  o 

oS<S5 


- ^ c 

. " ^ « 
r s c u t. 

t;  .u  o 4i  o 

P ft,  "3  4-w^ 

•-  — x CG  ~ * 

L w O ^ 41  O 

&.CU  Jh 


*r-1  TJ  3 , 

« ft;  #o  ;•  w 

« 3 £ ^ 

jy  <j  £ £ 


c 

aj  > t- 
o o>  P 
OMk- 


3 c 
" * 
w u 

C ft! 
“ XI 

c g 
C 3 

a.  j 


E 

u 

£ 

< 


_ 9!  . 


* The  industry  with  the  highest  percentage  in  each  column  is  assigned  the  rank  of  1;  the  next  highest,  the  rank  of  2:  and  so  on  In  those  cases 
where  more  than  one  industry  had  the  same  percentage,  the  series  of  tied  numbers  is  shown  for  each  industry 
Source;  4. 800-Company  Survey 


'able  Ii-8.  INDUSTRIES  RANKED  BY  PERCENTAGE  OF  RESPONDENTS  MAINTAINING 
RESEARCH  ORGANIZATIONS:  1952  (Concluded) 
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TabV  M-9.  DEGREE  OF  CONCENTRATION  OF  RESEARCH  ORGANIZATIONS:  19; 
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research  organizations  in  the  respective  Industry. 
Source:  4,800-Coinpany  Survey. 


THE  1,450-COMPANY  SURVEY 


This  chapter  presents  part  of  the  results  of  a 
survey  conducted  in  the  summer  of  1 *->52  by  the 
U.  Bureau  of  Labor  Statistics  and  the  Research 
and  Development  Board  of  the  Department  of 
Defense.1  The  data  presented  here  are  limited  to 
an  analysis  of  the  responses  of  approximately 
1,450  manufacturing  companies  to  those  ques- 
tions that  pertained  direct!)  to  research  spending 
in  1951.  A full  report,  titled  “Scientific  Re- 
search and  Development  in  American  Industry,” 
is  being  prepared  by  BLS  and  RDB. 

Description  of  the  Survey 

The  objective  of  this  survey  was  to  obtain 
responses  from  all  companies  with  research  or- 
ganizations. The  mailing  list  included  the  2,845 
companies  listed  in  the  National  Research  Coun- 
cil’s “Industrial  Research  Laboratories  of  the 
United  States”  (ninth  edition,  1950),  and  addi- 
tional firms  taken  from  lists  of:  the  1,000  largest 
manufacturing  companies  in  the  country,  com- 
panies holding  research  and  development  con- 
tracts with  the  Department  of  Defense,  the  100 
largest  Department  of  Defense  production  con- 
tractors, and  other  selected  groups  such  as  engi- 
neering firms  and  consulting  ialroratories. 

Approximately  3,000  replies  were  received. 
Of  these,  1,953  were  usable,  the  remainder  con- 
sisting of  companies  that  either  reported  they  did 
no  research  or  were  unwilling  to  disclose  the 
information  requested  Of  the  1,953  usable  re- 
sponses, approximately  400  were  from  nonmami- 
facturing  companies,  principally  consulting  re- 
search organizations,  and  another  100  did  not 
furnish  data  on  the  items  in  which  we  were 
interested.  The  data  presented  in  this  chapter  are 
therefore  based  on  the  usable  returns  of  approxi 
rnateiy  1,450  manufacturing  companies. 

The  tabulations  on  which  the  tables  shown 
herein  are  based  were  prepared  for  us  by  the 

1 Although  the  Hcsrarcli  and  IVvrliipiv.ent  Board  has  h;*rn 
abolished  and  its  functions  transferred  to  the  Office  of  the  Secre- 
tary of  Defense  tR  & D),  the  work  described  herein  occurred 
before  the  date  of  the  change,  July  1,  1953. 


U.  S.  Bureau  of  Labor  Statistics.  Since  respond- 
ents were  promised  that  individual  replies  would 
be  kept  in  strict  confidence  by  the  Research  and 
Development  Board,  we  did  not  examine  the 
actual  returns. 

Those  pages  of  the  questionnaire  from  which 
the  data  presented  in  this  chapter  were  obtained 
are  shown  in  Appendix  B.  The  complete  ques- 
tionnaire contained,  in  addition,  a two-page  list 
of  research  “specialties,”  and  companies  were 
askeu  to  check  those  in  which  they  were  qualified 
to  do  work.  In  order  to  increase  the  likelihood  of 
response,  definitions  were  kept  brief  enough  sc 
that  they  could  be  included  on  the  schedule  itself, 
usually  as  a part  of  the  question  being  asked. 

Differences  between  the  1,450-Company 
and  191-Company  Surveys 

The  reader  is  again  cautioned  against  attempt- 
ing to  make  direct  comparisons  between  the  data 
presented  in  this  chapter  and  data  from  the  191- 
Company  Survey  to  be  presented  in  Chapter  IV. 
Although  some  of  these  data  may  suj>erficially 
appear  to  report  the  same  kind  of  information, 
there  are  important  differences  in  the  definitions 
used  in,  and  the  coverage  of,  the  two  surveys.  The 
reader  should  therefore  use  the  data  from  each 
survey  in  accordance  with  the  definitions  appli- 
cable to  that  survey.  Some  of  the  majoi  differ- 
ences are  described  briefly  below. 

Research  Done  for  the  Company  by  Others 

Respondents  in  the  1,450-Company  Survey 
were  instructed  to  report  only  the  cost  of  the 
research  that  was  carried  on  within  the  com- 
pany, whereas  in  the  191  -Company  Survey  re- 
spondents were  asked  to  rej.ort,  in  addition 
to  the  amount  spent  within  the  company,  the 
money  spent  to  support  research  in  commercial 
research  lal>oratoiies,  universities,  and  other  out- 
side research  organizations.  Since  many  firms 
do  support  research  carried  on  outside,  their  com- 
pany, the  figures  for  company  financed  research 
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reported  by  many  firms  in  the  1,450-Company 
Survey  did  not  include  all  company  funds  com- 
mitted to  research. 

Research  vs.  Jvonresearch  Activity 

The  definition  used  in  the  1, 450-Company 
Survey,  while  concise  and  embodying  the  major 
elements  of  the  detailed  definition  of  -esearch 
included  in  the  191  -Company  Survey,  necessarily 
left  to  the  judgment  of  the  individual  respondent 
decisions  as  to  whether  certain  kinds  of  1'orderline 
activity  should  he  considered  as  being  research. 
Exrmpies  of  these  borderline  activities  are  pilot- 
plant  operations,  engineering  and  drafting  work, 
geophysical  and  geological  explorations,  work  in 
connection  with  patent  litigation,  and  the  devel- 
opment of  manufacture  of  new  tools  and  equip- 
ment. Both  surveys  intended  that  research  done 
in  departments  outside  the  formal  research  or- 
ganization he  included,  hut  ill  the  1,450-Com- 
pany  Survey  this  type  of  research  was  not  specifi- 
cally mentioned,  whereas  in  the  191 -Company 
Survey,  spa<«  was  provided  for  entering  the 
amount  of  such  research.  Similarly,  both  surveys 
intended  that  nouresearch  activities  carried  on  by 
research  organizations  (such  as  technical  sen- 
ices  provided  to  sales  and  production  organizi- 
tions)  be  excluded  from  the  definition  of  research, 
hut  in  one  ease  this  topic  was  covered  by  a single 
aentence  whereas  in  the  other  several  paragraphs 
were  devoted  to  it.  It  may  well  l>e,  therefore,  that 
a given  respondent  included  certain  activities  as 
research  in  his  answer  to  one  survey  and  excluded 
them  from  the  other. 

Cost  of  Research 

In  the  1,450-Company  Survey,  the  definition 
of  “cost  of  research”  was:  “the  cost  of  direct 
labor  and  materials  plus  the  proportionate  share 
of  overhead  costs — administration,  maintenance, 
rent,  .d  “preeiation,  etc.”  Decisions  as  to  the  char- 
acter and  amount  of  specific  emend  it  u res  that 
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were  to  lie  included  within  this  definition  of  cost 
were  left  to  the  judgment  of  the  individual  re- 
spon  lents.  The  instructions  tor  the  191-Conipany 
Survey  individually  identified  and  defined  the 
specific  expense  elements  that  were  to  he  included 
in  the  cost  of  research,  and  respondents  were 
requested  to  adjust  the  figures  taken  from  their 
accounting  records  in  accordance  with  detailed 
instructions  given 


Based  on  our  experience  with  accounting  in- 
formation generally,  and  on  discussions  about 
this  specific  matter  with  persons  in  industrial 
companies,  we  lieheve  that  companies  tend  not 
to  include  all  the  overhead  elements  that  are  part 
of  the  total  cost  of  research  unless  each  ot  the 
elements  to  he  included  is  named  and  defined. 
For  tiiis  reason,  we  believe  that  the  cost  oi  re- 
search in  a given  company  would  tend  to  he 
reported  at  a lower  figure  on  the  1,450-Corppany 
Survey  than  on  the  191 -Company  Survey,  even 
if  “research”  were  defined  identically  in  both 
cases.  We  have  not  attempted  to  support  this 
belief  statistically  nor  to  estimate  the  magnitude 
of  tiiis  difference. 
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In  both  surveys  res|x>ndents  were  requested  to 
indicate  what  portion  of  the  cos*  of  research  done 
within  the  company  was  incurred  to  carry  on 
government  research.  The  question  of  how  much 
of  a firm’s  research  is  done  "for  the  government” 
is  subject  to  different  interpretations.  Many  com- 
panies, for  example,  undertake  research  that, 
while  not  specifically  contracted  for  and  paid  for 
by  the  government,  does  benefit  the  government. 
This  kind  of  a situation  arises  especially  in  cases 
where  firms  contract  to  produce  specific  end  items 
for  the  government  and  spend  money  for  research 
as  a prerequisite  to  the  production  of  these  items. 

In  the  1 , 450-Company  Surrey,  companies  were 
asked:  “how  much  of  this  total  operating  cost 
[of  research  activity]  was  for  research  . . . per- 
formed on  prime  contracts  from  the  federal  gov- 
ernment [and]  subcontracts  from  other  compa- 
nies for  work  for  the  federal  government?” 
Respondents  in  the  191 -Company  Survey,  on  the 
other  hand,  were  asked  to  consider  as  govern- 
ment research  only  that  part  of  the  research  done 
within  the  company  unde  m as  a result  of 
( 1 ) contracts  to  carry  on  specific  research  proj- 
ects for  srovermneiit  aeencies.  either  as  a mime 
or  subcontractor,  and  (2)  contracts  with  govern- 
ment agencies  for  the  production  of  specific  end 
items  where  the  terms  of  the  over  all  contract 
explicitly  required  a defined  research  project  as 
part  of  the  contract.  Thus,  in  the  191 -Company 
Survey  all  research  expenditures  which  were  le- 
covered  hv  the  sale  of  the  company's  products, 
as  opposed  to  recovery  through  direct  reimburse- 
ment, were  treated  as  company  research  and  were 
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therefore  not  included  in  the  cost  of  research 
done  for  the  government. 

I;  seems  reasonable  to  assume  that  respond- 
ents to  the  1,450-Company  Survey  would  have 
included  as  government  research,  as  a minimum, 
a!!  the  research  so  defined  in  the  191-Company 
Sutvev,  and  may  have  included,  in  addition, 
other  research  done,  in  the  company,  especially 
research  done  u!  management's  discretion  on  end 
products  sold  to  the  government.  Thus,  the.  data 
on  government  support  of  research  in  the  191- 
Comnanv  -Survey  nm’haidv  understates  the  loin! 
amount  ot  financial  support  received  directly  and 
indirectly  from  the  government. 

Difference  betu-een  the 
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Iii  the  1,450-Company  Survey,  the  reporting 
unit  was  the  corporation,  and  each  corporation 
in  a “family”  of  companies  was  requested  to 
submit  a separate  report.  The  191  •Company  Sur- 
vey requested  that  data  be  furnished  tor  the  con- 
solidated corporation,  including  all  subsidiaries. 
We  made  tests  of  data  supplied  by  a few  compa- 
nies to  find  out  whether  this  difference  in  concept 
affected  only  the  magnitudes  of  the  data  reported 
or  whether  it  also  affected  the  ratios  in  which  we 
were  primarily  interested.  In  the  few  cases  ex- 
amined, there  was  a significant  effect  on  the 
ratios.  The  reason  for  this  is,  we  believe,  that  a 
multicompauy  firm  often  operates  a central  re- 
search lalxiratory  that  serves  the  several  separate 
corporations  making  up  the-  firm.  Ill  this  situa- 
tion, the  ratio  of  research  cost  to  sales  would  he 
higher  in  the  company  that  operated  the  central 
laboratory  and  lower  in  the  other  companies  in 
the  firm,  as  compared  with  the  ratio  of  research 
cost  to  sale-:  for  the  consolidated  corporation. 

Coverage 

The  liun  h broader  coverage  of  the  1, 450-Coin- 
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other  figure  reported  therein  is  bused  on  infor- 
mation obtained  from  ninny  more  companies 
than  was  the  case  with  the  corresponding  figure 
in  the  191  -Company  Survey.  The  figures  reported 
in  the  1,450-Companv  Survey  are  therefore  less 
influenced  by  the  leport  of  any  one  company  than 
figures  reported  in  the  191 -Company  Survey. 
Further,  data  from  the  1,450-Companv  Survey 
tend  to  retied  research  in  general,  while  tiaia 


from  the  191 -Company  Survev  tend  to  reflect  the 
experience  of  the  companies  doing  the  most 
research  in  each  industry. 

In  summary,  the  data  from  the  two  surveys  are 
ontv  supei ficially  alike,  and  the  reader  should 
consider  carefully  the  definition*,  concepts,  and 
coveiage  of  the  particular  survey  to  which  he 
chooses  to  refer. 

Summary  of  the-  Findings  of 
1 , 450-Company  Survey 

Since  the  findings  of  the  1,450-Companv  Sur- 
vey arc  being  fully  described  in  the  Bl.S-RDB 
report,  only  brief  mention  of  them  will  he  made 
here.  All  figures  are  for  1951. 

Coat  of  Research 

The  iit'-d-an  figure  for  the  cost  of  research 
done  within  the  company  ( including  that  done 
for  the  government,  hilt  excluding  research  done 
fc-i  lhe  company  by  others)  as  a |>eroentage  of 
total  sales  was  2.0',,  with  half  the  companies 
reporting  figures  between  0.8' i and  5.6' , (*ee 
Table  1 1 1 - 1 |.  The  variation  among  the  medians 
of  the  different  industry  groups  was  consider- 
able. ironi  a low  figure  of  0.2'  for  the  leather 
industry  to  a high  of  10.0* , for  scientific  instru- 
ment.* companies.  The  individual  industry  cate- 
gories also  indicated  a wide  range  for  the  middle 
50'  , of  the  respondents,  thus  pointing  up  the 
fact  that  within  industries  there  were  consider- 
able differences  in  policy  regarding  the  ’.mount 
of  sales  revenue  to  he  allocated  to  research 
spending. 

There  v.as  a distinct  tendency  for  the  percent- 
age of  rosea i ch  spending  to  sale*  to  be  higher  in 
small  companies  than  it  was  in  large  companies. 
In  companies  with  less  than  500  employees,  the 
median  figure  for  research  spending  was  4.0' , 
of  sales;  in  those  with  500  5.000  employees,  the 
median  figure  was  1.3',,  and  for  firms  with 
5,000  or  more  employees,  it  was  0.8'  , . This  trend 
was  generally  observed  for  most  iudustrv  cate- 
gories. with  the  most  striking  exception  ocelli  l ing 
in  the  airuaft  industry,  where  the  figure  was 
4.1',  of  *a!es  in  the  smallest  size  firms.  5.9'  , in 
the  medium-size  one*,  and  1 1.0',  in  th-*  largest 
companies. 

•Tito  median  ?*•.:•  initUIr  fijMirr  wltrti  tin*  <i.i[;t  art-  urr<i\<‘ti 
front  lour.!  to 
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Company  Financed  Research 

The  median  firm  reported  that  the  amount  of 
its  own  funds  that  it  spent  on  research  was  0.9% 
of  net  sales.  The  range  for  the  middle  50ri  of 
the  respondents  was  from  0.2 % to  2.4' r.  Again, 
there  was  a considerable  variation  among  the 
medians  for  the  several  industries. 

The  median  aircraft  company  and  the  median 
manufacturer  of  other  transportation  equipment 
repotted  no  company  financed  research,  and 
0.2' , or  less  was  reported  for  the  food  industry, 
the  lumber  and  wood  products  industry,  and  the 
leather  industry.  At  the  other  extreme  was  the 
drug  industry,  where  the  median  was  3.1' < of 
sales.  The  same  pattern  of  spending  in  relation  to 
size  was  present  in  these  figures  as  that  already 
noted  in  the  figures  for  over-all  research  spend- 
ing. The  median  company  with  less  than  500 
employees  spent  1.4%  of  sales  for  company 
financed  research  done  within  the  company;  for 
the  group  with  500-5,000  employees,  the  median 
was  0.7 r ( ; and  for  5,000  employees  or  more,  it 
was  0.5'  i . 

Government  Financed  Research 

In  the  median  company  the  cost  of  research 
financed  by  the  federal  government  accounted  for 
9.2%  of  the  total  cost  of  research  done  within 
the  company.  This  figure,  being  a median,  does 
not  indicate  the  over-all  magnitude  of  govern- 
ment supiiort  for  industrial  research,  however. 
The  mean,  or  average,  figure  for  all  manufactur- 
ing companies  was  46.4' < of  total  research.  A 
further  indication  of  the  unreliability  of  the 
median  is  the  fact  that  the  middle  range  (the 
range  of  figures  reported  by  the  middle  50'/,  of 
the  respondents)  was  extremely  wide;  from  zero 
to  66.4rj  . There  was  a considerable  difference 
among  industries.  In  11  of  the  28  industry 
eroups  at  least  half  the  firms  reported  "O  re- 
search financed  by  the  federal  government;  on 
the  other  hand,  for  three  industry  groups,  at  least 
half  the  firms  reported  that  all  research  cost  was 
financed  by  the  federal  government;  and  at  least 
25/(  of  the  firms  in  three  additional  industry 
groups  reported  that  all  their  research  was 
financed  by  the  government. 

Analysis  of  ratios  of  government  financed  re- 
search by  si™  of  company  also  shower!  consider- 
able variaf  , with  the  median  firm  in  the  small- 


est size  group  reporting  that  20%  of  its  research 
cost  was  so  financed,  the  median  medium-size 
firm  reporting  6.2'/, , and  the  median  large  firm 
only  1.7'/;.  Here  again,  however,  the  middle- 
range  figures  were  so  wide  as  to  indicate  that  the 
medians  have  little  significance. 

Cost  per  Research  Employee 

In  1951  the  median  firm  spent  $7,000  to  sup- 
port each  research  worker  on  its  staff,  or  $14,000 
for  each  professional  technical  person.  The  cost 
per  employee  tended  to  be  somewhat  higher  in 
the  larger  companies.  For  example,  for  firms 
employing  less  than  15  professional  technical 
persons,  and  those  employing  15  to  50  profes- 
sional technical  persons,  the  cost  per  research 
worker  was  $7,Uo0,  whereas  for  the  two  groups 
w ith  50-125  and  125  or  more  professional  tech- 
nical persons,  the  median  figure  was  $8,000. 
Similarly,  the  median  figure  for  cost  per  pro- 
fessional technical  person  was  $13,000  for  the 
smallest  organizations,  $14,000  for  the  two  mid- 
dle groups  (15-50  and  50-125  professional 
technical  poisons),  and  it  jumped  to  $20,000  for 
the  group  with  125  or  more  professional  techni- 
cal persons. 

Industry-wise,  the  variation  was  not  large.  For 
cost  per  research  worker,  the  only  industry  with 
a median  figure  as  low  as  $5,000  was  leather; 
for  paints,  the  figure  was  $6,000;  ana  14  of  the 
28  industry  groups  reported  the  median  was 
$7,000.  The  highest  amount,  $10,000,  was  re- 
ported for  the  “other  transportation  and  equip- 
ment” industry.  The  median  industry  figures  for 
cost  per  professional  technical  person  showed 
slightly  larger  variation.;  the  lowest  figure  of 
$8,000  was  reported  for  lumber  and  wood  prod- 
ucts; for  6 of  the  28  industry  groups  the  median 
was  $14,000;  and  the  highest  figure  of  $29,000 
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In  summary,  therefore,  it  r.'.ay  be  observed 
that  although  the  variation  from  company  to 
company  and  industry  Jo  industry  was  large, 
spending  for  research,  including  research  for  the 
government,  topically  amounted  to  2.0',  of 
sales;  excluding  government  research,  it  was 
0.9'  j . There  was  considerably  less  variation 
among  companies  and  among  industries  in  the 
amount  inquired  to  support  each  research  worker 
or  each  professional  technical  person  on  the  stall, 
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with  the  medians  lor  these  items  being  5 7.0’ »0 
ant!  $ ’•  1.CKMI.  respective!  v. 


I se  of  the  I aides 


Statistical  Measures 


I hi'  slat ist it'.t i measures  used  in  Uicse  tabic 


are  median  and  middic  i.iiip'  ii; 
ratio.--  computed  for 
id  a.; 

, t i\, 


base.  i 


on 

each  respondent  in  the  group 
give  etjua!  v 
i/e.  ! in-  me,/ 


indiv idunllv.  Sin  It  measures  give  eijii.’.l  weight 


iiie.-s  u! 


it- 


the  mnhlle  umite  in  an  airav  1 isted  in  order  from 
lowest  to  highest,  i he  middle  r::::ce  is  the  ranee 
<ii  tile  middle  50',  of  the  respondi-nts  tepoiimp 
tlie  item:  iiien'fore  om'  fourth  id  the  respondent.' 
had  lower  figures  than  the  lower  limit  of  the 
middle  taupe,  and  another  one-fourth  had  higher 
figures  th.an  the  tipper  limit.  The  median  indi- 
cates the  typical  situation:  tin'  middle  range  is 
an  indication  of  Inns  far  the  respondents  deviate 
from  the  median.  In  general,  the  smaller  the 
middle  range,  the  more  the  median  represents 
the  group  as  a whole. 


I>rri  rrtfage  of  tninf  research  are  presented  in 

Talde  in  :;. 

Since  the  figures  in  Tallies  III-],  II! -2,  and 
in-:;  are  medians,  and  each  company  i;  treated 
si-p.iiateU,  figure;  u.  die  three  tallies  cannot  he 
related  to  one  another;  that  is.  100  minus  the 
percentage  lor  government  research  imbiiphed 
In  the  (ignies  in 'I  aide  III-}  will  not  produce  the 
figures  in  lu'de  111-2.  or  indeed  any  meaningful 
figure. 

Cost  per  Research  H orker 

I aide  lll-l  presents  tiie  median  cost  per  re- 
sea i eh  worhei.  ! .he  figure  for  each  respondent 
was  obtained  1>\  dividing  the  total  amount  spent 
for  research  hv  the  total  number  oi  persons  t uro- 
lessionals  and  all  others)  engaged  m research, 
including  both  those  working  in  tiie  research 
laiioi atorv  and  a proportionate  share  of  the  over- 
head personnel  who  provided  service  to  the  lah- 
oratorv.  1 he  number  of  persons  was  an  average 
of  the  number  oi  employees  as  of  January  1951 
and  id  Jaimarv  1 952. 


Cost  of  Research 

Tables  III  1 and  111-2  deal  with  different 
a. - pc i s of  t h cost  of  research  as  a percentage  of 
net  al i'-"  ie  I S I - 1 p,e>ents  the  cost  of  all  ic- 
search  done  w ithin  the  company,  both  coin  pane 
financed  and  government  financed;  and  Table 
111-2  presents  the  cost  of  company  financed  re- 
search done  within  the  company.  e\<  iuding  the 
amount  of  research  supported  in  outside 
laboratories. 

< Government  Research 

Median  figures  fin  government  research  ;i'  a 


Cost  per  Professional  Technical  Person 

The  term  used  in  the  1 ,450-Con. pany  Survey 
was  “scieni ists  and  engineers,"  hut  the  m<  ar.ing 
intended  was  the  same  us  that  intended  for  the 
term  "professional  technical  person"  as  used 
throughout  this  bulletin.  Figures  are  shown  in 
Table  111-5.  The  total  research  cost  used  is  tfie 
same  as  that  Used  in  computing  the  data  for  Table 
ill-4,  and  this  was  divided  hv  the  number  of 
scientists  and  engineers  engaged  in  research  and 
development,  i he  number  ot  persons  was  the 
a.v ' i.tgi-  of  the  number  as  of  Jaimarv  1951  and 
January  1952. 


TttMe  Itl-I.  TOTAL  COST  OF  RESEARCH  HONE  WITHIN  THE  COM  I' AN  V AS  A PERCENTAGE  OF  SALES:  1951 
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* Insufficicnl  data  available  to  warrant  setting  figures. 

Note:  These  figjre.M  include  research  done  for  the  government, 
.'source : 1, 450-Company  Survey. 


Table  III-2.  COST  OF  COMPANY  FINANCED  RESEARCH  AM  A PERCENTAGE  OF  “ALES:  183i 
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• Insufficient  data  available  to  warrant  setting  figures. 

Note:  Companies  participating  In  this  survey  were  requested  to  limit  their  report  to  research  clone  within  the  company:  therefore  the  cost 
of  research  programs  carried  on  for  the  company  by  others  is  not  included  here.  Research  done  for  the  government  and  other  outside 
organizations  is  also  excluded  from  this  table. 

Source:  1,430-Ompa ay  Survey. 
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of  resear. h program?  carried  on  for  the  company  by  others  is  not  included  here.  Research  done  for  the  government  and  other  outside 
organizations  in  also  excluded  from  this  table. 

Source:  1,450-Company  Survey. 


Table  HI-3.  RESEARCH  FINANCED  BY  FEMORAL  GOVERNMENT  AS  A PERCENTAGE  OK  ALL  RFSEARC 


' Ir sufficient  'lain  a ai  able  to  warrant  setting  figures 
Soiree:  J .tSO-Cornpany  Survey 


Table  ISi-3.  RESEARCH  FINANCED  BV  FEDERAL  (JOVEKNMENT  AS  A I’EKCENTAi  I,  1)1  A LI..  KKSEAKCH 

DONE  WITHIN  THE  COMI'ANV:  19r»I  ((onrliid.il) 


• Insufficient  data  availanlr  lo  warrant  setting  figures. 
Source:  1.450-Corr.pany  Survey. 


Table  111*4.  COST  OF  RESEARCH  PSR  EMT>I,OYEE  IN  THE  RESEARCH  ORGANIZATION : laal 


Industry 

At!  Firms 

1 

1 

Firms  with  Less  than  15 
Professional  Technical  Persons 

Number 
of  Firms 

Vo  } an 

Figures 

Middle  Range 
Figures 

Number 
of  Firms 

Med. an 
Figures 

Middle  Range 
Figures 

Ordnance  and  Accessories 

17 

37,000 

r 5.000  310.000 

3 

57.000 

55  000  310.000 

Food  and  Kindred  Products 

61 

9.000 

6,000  lO.C-'-l 

4: 

9. XX) 

6.000-  11.000 

Tobacco 

3 

’• 

• 

3 

r 

Textile  and  Apparel 

4? 

7.000 

5.000  io.ooo 

30 

8.000 

5.000-  10,000 

Lumber  and  Wood  Products 

6 

7 000 

6.VXJU-  7.000 

4 

* 

* 

Furniture 

3 

• 

• 

3 

* 

s 

Paper  and  Allied  Products 

47 

7,'JOO 

C.000  9,000 

27 

7.000 

6.000-  8.000 

Printing  and  Publishing 

s 

8,000 

6.0 00-  10  000 

7 

3,000-  10,000 

Industrial  Chemicals 

77 

7,000 

5,000-  8,000 

39 

7 XX) 

5.00G  10,000 

Drugs 

64 

7.000 

5.000-  9.000 

38 

6.000 

4,000-  8,000 

Soaps 

15 

8.000 

6.000-  9,000 

7 

7,000 

6.000-  8,000 

Pai  -its 

28 

6.000 

4,000-  7.000 

ie 

6.000 

4,000-  8,000 

Miscellaneous  Chemicals 

54 

7.000 

5.000  8.000 

38 

7.000 

5,000  8.000 

Petroleum  Products 

43 

8.003 

6,000-  9.000 

20 

7.000 

5,000-  10,000 

Coal  products 

1 

* 

« 

0 

— 

— 

Rubber 

30 

7,000 

5.000-  9.000 

18 

7,000 

5,000-  9,000 

Leather 

7 

5.000 

5.000  5.000 

7 

5.000 

5,000-  5.600 

Stone.  Clav.  and  Cass 

33 

7.000 

5,000  9.000 

23 

7.000 

5,000-  9,000 

Primary  Metal 

39 

8.000 

6 000-  ll.OOC 

19 

7,000 

6.000-  11,000 

Fabricated  Metal 

1 27 

7,000 

5.000-  10.000 

80 

7,000 

5,000-  11,000 

Machinery  except  Electrical 

160 

7.000 

5.000-  10,000 

92 

S.000 

5,000  12,000 

Communication  Equipment 

93 

8.000 

5,000-  11.000 

45 

8.000 

5.000  11  OOO 

Other  Electiical  Machinery 

116 

7.000 

5.000-  If  ooo 

71 

7,000 

5,000-  10,000 

Motor  Vehicles  and  Part3 

23 

9.000 

7.000-  11.000 

8 

10.000 

6.000-  13  000 

Aircraft  and  Parts 

58 

9, (XX) 

5,000-  14,000 

24 

7,000 

5,000-  13,000 

Railroad  Equipment 

9 

i.000 

6.000-  16.000 

3 

• 

• 

Other  Transportation  Equipment 

6 

10.000 

7,000-  10.000 

5 

10.000 

7,000-  10,000 

Laboratory  Instruments 

46 

7.000 

4,000-  8.000 

19 

7.000 

4.000-  8 000 

Photographic  Instruments 

20 

8,000 

6,053  IG.COO 

12 

9.000 

5,000-  11,000 

Other  Professional,  Scientific,  and 
Controlling  Instruments 

70 

7,000 

5.000  9.000 

42 

6.000 

4,000-  11,000 

Other  Manufacturing 

32 

y.uuo 

5.000-  12,000 

26 

9.000 

5,000-  12,000 

All  Firms 

1,341 

57,000 

55.000  510.000 

783 

57,000 

55.000-310,000 

• Insufficient  data  available  to  warrant  setting  figures. 

Note:  Number  of  research  workers  Is  the  average  of  those  reported  as  of  January  1951  and  January  1952. 
Source:  1,450-Company  Survey 
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Table  111-4.  COST  OF  RESEARCH  PER  VMIM  OVKK  IN  THE  RESEARCH  ORGANIZATION : 1951  (Concluded) 


Firms  with  15 

.so 

j 

1 

Firms  with  50 

12S 

Firms  with  125  or 

Mor*- 

P 

rof^s-siitiiH!  Tv*  hlile; 

t’  -rsi  r.s 

1 'rote 

.s.siomil  To  hr.:r 

h)  Persons 

i IT., 

ifessional  Technical  Persons 

N'unbc r 

Mcdi:ir. 

Middle  Kani;c 

Number 

Med  :ii. 

Mid  !!<•  Himse 

N’urn  ber 

Median 

Middle  Range 

of  Firms 

Figures 

Fig  u res 

of  Firms 

Kigwri-s 

Figures 

of  Firms 

Figures 

Figures 

B 

S. S.OOO 

JiS.iHH1  i 10.000 

i 

. 

• 

• 

» 

13 

0.000 

9.00*1 

2 

• 

• 

3 

* 

• 

0 

n 

(; 

— 

j; 

c.iJin* 

».  jWVJ 

n i>wi 

3 

* 

• 

1 

• 

• 

1 

• 

0 

0 

■— 

0 



(i 

0 

18 

7.0,  X' 

S.OOO 

3 

• 

• 

n 

— 

1 

* 

* 

0 

0 

— 

14 

6.00‘- 

5.005 

7.000  1 

1 2 

£ '*  .*>  S I 

$7,0*  HI  $,M 

8 

$r..ooo 

'.7,000-  $8,000 

11 

8,000 

7.000 

5 

llVl'nVl 

7.(¥HI 

lu.Ouu 

7,000-  11,000 

3 

* 

• 

i 

• 

• 

3 

• 

• 

6 

6.0ft: 

4.000 

6.00U 

3 

• 

• 

1 

* 

• 

ID 

*1  h'Ml 

5.00*1 

ICi.O*^ 

4 

• 

• 

n 

— 

— 

5 

".000 

7.000 

9.000 

5 

S.lX’rfi 

S.(H.x)  10. ‘Xu* 

12 

8.000 

7,000-  9,000 

0 

— 

1 

• 

0 

— 

8 

8,000 

j ooo 

1 ] l4c  H l 

0 

3 

• 

• 

0 

— 

0 

1 

u 

— 

5 

6.000 

5.000 

6.iKn» 

1 

• 

■t 

• 

» 

S 

8.000 

5.000 

10.000 

3 

S.OOO 

7.010  lO.ovi 

3 

* 

• 

3r 

7,000 

9,000 

5 

B.iKXj 

6.0ft)  10.000 

3 

* 

* 

n 

7.000 

5.000- 

9.000 

IS 

T.tVi.1 

5.000  9.00U 

6 

S.OOO 

5.000-  8.000 

07 

a ,000 

s.ooo 

1 1 .000 

9 

7.000 

6.000  - 9,ft.' 

11 

7,000 

6.000-  9,000 

31 

8.000 

6.000 

12,000 

9 

6.  MX) 

4 ,000  S.faiO 

■» 

• 

* 

9 

7.000 

7.0ft> 

10,000 

3 

- 

• 

3 

* 

• 

8 

7,000 

6.000 

21.000 

4 

* 

• 

22 

9,000 

7,000-  12,000 

4 

* 

• 

1 

• 

• 

0 

— 

l 

* 

• 

0 

n 

— 

11 

6.000 

r.  .ooft 

8,000 

1 

* 

• 

‘t 

* 

* 

*> 

• 

• 

4 

• 

* 

o 

* 

• 

17 

7.000 

4.000 

S.firw) 

9 

9.000 

6.200  p.ftTO 

2 

. 

« 

2 

* 

* 

> 

• 

* 

1 

• 

• 

306 

$7,000 

*5.tV»0 

J9.-X-D 

ins 

$8.<  «vi 

$►)  iVm'.  >9.(.*XI 

104 

$S.ft»1 

I7.0O0-  $10,000 

• Insufficient  data  ivailabit*  n*  warrant  setting  figures. 


Table  III-5.  COST  Or'  RESEARCH  S*EK  f'KOITSSIONJIL  TECHMC  AS.  PERSON':  1951 


Industry 

: 

All  Firms 

Firm* **  with  Less 
Professional  Technic 

than  15 
■si  Persons 

i Number 

| n(  K i,TS 

Median 

Figures 

Middle  Range 
K:gu res 

Number 
of  Firms 

Median 

Figures 

Middle  Range 
Figures 

Ordnanrc  ami  Accessories 

17 

J 14.000 

jT.nm  c 20.000 

8 

$15,000 

$5,000  $20,000 

Food  and  K' wired  Products 

! »}  i 

1 5.ono 

10,000  20,000 

42 

15.fr  JO 

9.000  21.000 

Tobacco 

3 

• 

* 

3 

• 

* 

Textile  and  Apparel 

43 

14.000 

10.000  22,000 

30 

13,000 

10.000  20/300 

Lumber  anU  Wood  Products 

6 

8.000 

6.C30  i 0.000 

5 

7.000 

6,000  21,000 

Furniture 

3 

4 

• 

3 

• 

• 

Paper  and  Allied  Products 

46 

n.ooo 

8.000  14.000 

27 

10.003 

8 003-  13.000 

Printing  and  Publishing 

> 

1 4 .000 

12.000  19.000 

7 

lfc.oOO 

33.000  19.000 

‘Industrial  Chemicals 

77 

1 1 .uuo 

7.000  16.000 

42 

9.000 

6.000-  15.000 

Drugs 

67 

10.000 

7.000  17.00.) 

43 

9.000 

6.000-  12,000 

Soaps 

15 

12  000 

8.000  16.000 

S 

10.000 

8.000-  12.000 

Paints 

its 

10.003 

7.000-  12.000 

16 

lu.ooo 

8.000  14.000 

Miscellaneous  Chemicals 

54 

io.oun 

8.000  17.00) 

40 

10.000 

7,000-  15,000 

Petroleum  Products 

• t 

k.iho 

13.000  20.000 

22 

14.000 

10.000-  18.000 

Coal  Products 

2 

** 

• 

1 

* 

• 

Rubber 

30 

1 3.000 

9.000  16.000 

19 

13.000 

9.000  24,000 

Leather 

7 

10.000 

S.COO  10.000 

7 

lu.Ouo 

S.OtIO-  10,000 

Stone.  Clav.  and  Glass 

34 

1 ;.ooo 

9.000-  20.000 

23 

17.000 

9.000  19.000 

Primary  iletal 

37 

17.000 

11.000  24.WX3 

20 

13.000 

10,000-  20.000 

Fabricated  Metal 

128 

15.0(H) 

9.000-  22.000 

83 

15.000 

8.000-  25,000 

Machinery  except  Electrical 

15" 

15.000 

10.000  22.000 

95 

15.000 

8.000-  21.000 

Communication  Equipment 

96 

15.000 

10.003-  22,000 

47 

15.000 

11.000-  21.000 

Other  Electrical  Machinery 

117 

16.000 

10.000  23.000 

72 

15.000 

10.000-  26.000 

Motor  Vehicles  and  Parts 

23 

29.000 

15,000  66.000 

3 

29.000 

17,000  42.000 

Aircraft  and  Parts 

60 

21.000 

15.000  37.000 

25 

18,000 

13.000-  25.000 

Railroad  Equipment 

8 

13.000 

9.000  22.000 

3 

• 

• 

Other  Transportation  Equipment 

6 

23.00i) 

13.000  26.000 

5 

18  000 

13.000-  28.000 

Laboratory  Instruments 

43 

13.000 

8.000  20.000 

29 

13/300 

8.000  20.000 

Photographic  Instruments 
Other  Professional,  Scientific,  and 

22 

15.000 

7.000  20.000 

13 

19.000 

5.000-  34.000 

Controlling  Instruments 

72 

14.000 

y .ooo-  2c.ooo 

44 

12.000 

7,000-  20.000 

Other  Manufacturing 

34 

11,000 

10.000  29,000 

30 

14,000 

10,000-  73,000 

All  Firms 

1.346 

$ 1 4.000 

$2,000  $21,000 

820 

$13,000 

$8,000  $20,000 

* Insufficient  data  available  to  warrant  setting  figures 

Note:  Number  of  persons  is  the  average  of  those  reported  as  of  January  1951  and  January  1952. 
Source:  1,450-Company  Survey. 
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Titbit*  111-5.  COST  UK  KKSKAIUli  PER  PROFESSION Al.  TECHNICAL  PERSON:  1951  (Concluded) 


Firms  willi  l.r-  r.n 
Professional  Technical  Persons 

Firms  with  50-125 
Professional  Technical  Persons 

Firms  with  125  or  More 
Professional  Technical  Persons 

Number 

M'J'JUiii 

Miudle  Range 

Niinj'afr 

Median 

1 r,r . ' * 

Number 

Median 

Middle  Range 

of  Firms 

Figures 

Figures 

of  Ftiiis 

Figur.-.t 

:-m  m 

of  F.  rmt 

F * ires 

Figures 

6 

$14,000 

*7,000-  IIS.OOO 

J 

• 

8* 

o 

* 

• 

14 

15.000 

12.000  - Irt.oon 

2 

■* 

» 

3 

• 

9 

0 

— 

— 

0 

u 

— 

— 

9 

16,000 

7.000  19.000 

3 

#* 

1 

m 

« 

i 

• 

* 

0 

— 

— 

0 

— 

— 

0 

*._• 

0 

. . 

n 





Id 

13.001' 

8.000  11. CO*.' 

3 

♦ 

• 

0 

— 

— 

1 

* 

• 

0 

.... 

0 

— 

14 

8.000 

7,iKXV-  in.ouo 

12 

$1 1.OlX* 

{10.000  *16,000 

- 9 

*17.000 

J13.000-J24.000 

11 

14.000 

10,000-  17.000 

5 

17,000 

S.udO  11,000 

8 

18.00(1 

12.000-  21.000 

3 

• 

* 

1 

♦ 

• 

3 

• 

• 

6 

11.000 

io.!*oo  1 1 non 

3 

• 

* 

1 

• 

• 

10 

13.000 

9.000  - 24.000 

A 

* 

* 

o 

. - 

— 

5 

14.000 

13.000-  18,000 

5 

18.000 

13.0i*0  19.018) 

12 

19,000 

18,000-  21,000 

0 

— 

— 

X 

• 

• 

0 

... 

— 

A 

14.000 

8.000  15.000 

u 

3 

• 

• 

0 

n 

O 

- 

- 

5 

10.00*1 

8.000-  13.0110 

i 

• 

V 

5 

21.000 

16.000-  23.000 

ft 

13.000 

11.000-  21.009 

6 

• 18,000 

17.000  19.000 

3 

• 

• 

37 

15.000 

9.000-  20.000 

5 

10.000 

8,000-  11.000 

3 

* 

* 

41 

16.w0 

- • 20.000-  22.000 

15 

16.000 

11.000-  20.000 

6 

21.000 

14.000-  29.000 

28 

15.000  _ 

11.000-  23.000 

10 

10.000 

7.000-  14.030 

11 

20.000 

15,000-  25.000 

22 

18.000 

S.GOO-  25.000 

9 

16.000 

10,000-  28.000 

4 

• 

• 

9 

29.000 

17.000-  64.000 

3 

• 

*. 

3 

* 

• 

8 

28.000 

9.000-  43.000 

5 

15.000 

ll.DOO-  27.000 

22 

25.000 

;t  ip.nmv*  a*  non 

4 

• 

* • - a 

1 

• 

_ * 

0 ■■ 

__  .. 

. 

l 

~ * 

• 

C 

. _ 

. 

O 

- " 



n 

11.000 

G.OTXV  19.000 

1 

• 

• 

2 

9 

• 2 

3 --- 

* 

• 

7 4 

*4 

• 

2 

_ _ * 

• 

' ’ . • 

- ‘ - _...*  -■  ..*  • . 

-.  V 

* ' - 

-1.  . 

* *"  . 

17  '' 

13.000 

‘ 9.000-  26.00*3 

9 

15.000 

to.ooo-  ie.ooo 

2 . 

* 

• 

2 

* • 

♦ 

1 

m — - 

■* 

1 

• 

• 

— 

— 





310 

*14,000 

*9.000  *21. 000 

110 

*14.000 

*10,000  *19.000 

106 

*20.000 

S15.000-J25.000 

• Insufficient  data  available  to  warrant  setting  figures. 


CHAPTER  IV 


THF.  ivi -COMPANY  SURVEY 


The  final  chapter  of  this  bulletin  reports  on 
the  magnitude  and  nature  of  the  research  arii\  iiv 
of  191  industrial  firms  whose  research  spending 
constitutes  a targe  portion  of  all  industrial  re- 
search spending,'  and  which  are.  in  their  respec- 
tive industries,  among  the  leaders  in  research. 
The  firms  that  cooperated  in  furnishing  the  infor- 
mation for  this  part  of  the  stud;  are  firms  that 
spend  r large  amount  of  money  for  research,  and 
they  also  include  firms  which  have  had  long  ex- 
perience in  planning  and  administering  indus- 
trial research.  It  is  reasonable  to  suppose  that 
this  cumulative  experience,  as  it  affects  decisions 
on  how  much  to  spend  for  research,  how  to  allo- 
cate the  total  spending  between  various  kinds  of 
research,  and  other  matters  of  research  policy, 
are  reflected  in  the  data. 

Description  of  the  Survey 

The  mailing  used  in  this  survey  consisted  of 
the  approximately  15  firms  believed  to  do  the 
most  research  in  each  of  30  major  industries.  In 
general,  the  companies  selected  within  each  in- 
dustry were  those  employing  the  largest  number 
of  professional  technical  persons,  as  reported  in 
the  1950  edition  of  Industrial  Research  Labora- 
tories of  the  United  States,  a directory  published 
by  the  National  Research  Council.  Data  were 
requested  for  both  195!  and  1 959  Shicp  the 
questionnaire  was  mailed  in  the  fall  of  1952.  the 
1951  data  represent  actual  amounts,  and  it  is 
reasonable  to  believe  that  the  1952  data  were 
actuals  for  approximately  the  first  eigiu  or  nine 
months  and  estimates  for  the  balance  of  tbc  year. 

The  information  requested  and  the  definitions 
used  were  selected  as  the  result  of  several  mouths 
of  field  investigation,  discussion,  and  testing.  Tin1 
questioimaiie  schedule  and  definitions  will  be 
found  in  Appendix  C.  Some  comments  on  the 
principal  concepts  that  influenced  the  cors. ruc- 
tion of  the  questionnaire  are  given  below. 

1 The  Iota!  cos!  of  the  research  carrier!  r.n  in  1951  bs  these 
companies  amounted  to  ab"t:t  $H3*»  million,  or  about  30 r1  in,- 

12.3  S2.5  billion  t-stimalei!  lo  be  tin  total  amount  of  research 
undertaken  b>  ail  manufacturing  firms  in  1951. 


The  Consolidated  Corn  [•any 

Among  consolidated  corporations,  or  “fami- 
lies" of  companies,  the  degree  to  which  re.se.-si oh 
activity  is  centralized  varies  considerably.  In 
some  liitilticonipam  firms  the  parent  eoi notation 

maintains  a central  research  organization  which 

i : r , . i . . I l c.  ■ i . i : 

nuts  icmuiui  ml  mr  mime  mm,  iiinuuilig  us 

subsidiaries.  In  others,  while  a central  research 
organization  maintained  by  the  parent  corpo- 
ration, some  or  all  of  the  subsidiaries,  or  oper- 
ating divisions,  maintain  their  own  research 
laboratories;  in  such  firms,  these  separate  lab- 
oratories pins  the  central  research  organization, 
constitute  the  research  capacity  of  the  firm.  Thus, 
in  order  to  avoid  variations  that  were  caused  by 
differences  in  organization  rather  than  by  differ- 
ences in  the  magnitude  or  the  nature  of  the  com- 
pany research  program,  it  was  necessary  that 
reports  hv  respondent  firms  he  prepared  on  a 
consolidated  company  basis.  Otherwise,  the  raiio 
of  research  activity  to  sales  would  not  have  been 
comparable  between  the  organizations  that  dif- 
fered as  to  their  practice  with  respect  to  central 
research  laboratories. 

Research 

The  process  that  leads  to  the  lull-scale  produc- 
tion and  sale  of  a new  product  consists  of  a se- 
quence of  steps  tli.ii  overlap  and  merge  into  one 
another.  Any  attempt  to  draw  a line  at  one  stage 
of  this  process,  and  in  call  activities  on  one  side 

;vf  44,<  \ I***  u j*jJ  o«»  i!i? 

side  of  the  line  "not  research,"’  is  necessarily 
arm. .arc.  ()f  tin*  several  possibilities  tfias  we 
discussed  with  research  directors,  we  settled  on 
the  line  between  development  and  production  as 
the  one  that  would  be  the  easiest  to  define  in  a 
manner  that  would  he  meaningful  to  respondents 
and  to  users  of  the  data  Thus,  our  definition  of 
“research”  was  broad  and  inclusive,  and  included 
all  activities  usually  classified  as  basic  research, 

applied  research,  and  develop  i.ent. 

xi  ....  :r  n .1  i r . -.  • 

.*iuii-  spt-ciuc.-ui  v , mr  uciuimui’  was  w i mm  lo 
include  laboratory -scale  experimental  aciivity 


having  as  its  purpose  the  planned  search  for  new 
knovdedge — whether  or  not  the  search  had  refer- 
ence to  a specific  application — and  the  applica- 
tion of  existing  knowledge  to  problems  involved 
in  the  creation  of  a new  product  or  process,  or 
an  improvement  of  an  existing  product  or  proc- 
ess. This  included  pilot-plant  work  where  the 
objective  is  to  aid  in  the  technical  development 
of  a product  or  process,  hut  did  not  include  pilot- 
plant  work  where  the  objective  is  to  produce  a 
finished  product  to  he  used  in  developing  or 
testing  the  market,  or  to  smooth  out  the  produc- 
tion process. 

The  concent  also  included  engineering  activity 
required  to  advance  the  design  of  a product  or  a 
process  to  the  point  where  it  meets  specific  func- 
tional and  economic  requirements  and  can  lie 
turned  over  to  manufacturing  units  as  distin- 
guished from  the  production  of  detailed  construc- 
tion drawings  or  manufacturing  blueprints  which 
were  not  '.o  be  considered  as  research  activity. 

Research  activities  as  defined  aliove  were  to 
he  included  regardless  of  where  they  were  per- 
formed. Thus,  in  addition  to  research  carried  out 
in  a formal  research  organization,  companies 
were  asked  to  include  research  done  elsewhere 
in  the  company  and  research  done  for  the  com- 
pany by  consulting  laboratories,  universities,  or 
other  outside  organizations.  Research  carried  on 
hv  groups  outside  the  formal  research  organiza- 
tion was  reported  separately  so  as  to  permit  an 
analysis  of  the  research  organization  itself. 

Not  all  the  work  done  by  a research  organiza- 
tion is  research,  however  broadly  the  term  may 
he  defined,  and  companies  were  asked  to  exclude 
from  the  concept  of  research  the  nonresearch 
activities  of  research  laboratories.  Examples  of 
these  excluded  activities  are:  minor  adaptations 
ol  a product  to  meet  the  needs  of  a specific  cus- 
tomer, quality  and  quantity  control  work,  trouble- 
shooting in  connection  with  plant  breakdowns, 
plant  sanitation  work,  work  done  to  develop  ad- 
vertising programs  and  to  promote  or  demon- 
strate new  products  or  processes,  technical  serv- 
ices furnished  1 lei  licensing  agreements,  and 
experimental  work  performed  to  provide  infor- 
mation needed  during  the  prosecution  of  a patent 
litigation.  The  consensus  was  that  while  such 
activities  might  he  appropriate  activities  for  re- 
search peisc.'.iic  i io  undertake,  they  should  .be 
excluded  from  the  definition  of  research. 


Finally,  the  concept  included  only  te.chnologi • 
ccl  research.  Activities  such  as  market  research 
anil  economic  research  are  indeed  research,  but 
the  majority  of  research  directors  with  whom  we 
talked  considered  these  activities  as  being  in  a 
different  category  from  technological  research 
either  because  they  were  iocated  at  different 
places  in  the  organization  or  because  the  skills 
and  procedures  required  were  different  from 
those  of  technological  research. 

Cost  of  Research 

To  make  the  cost  data  comparable,  companies 
were  asked  to  report  what  was  substantial!  v the 
full  cost  of  their  research  program,  and  a de- 
tailed definition  of  “cost'  was  provided.  Included 
in  this  definition  were  all  direct  costs,  deprecia- 
tion. and  overhead  costs,  including  a proportion- 
ate share  of  the  cost  of  such  functions  as  person- 
nel, accounting,  procurement,  legal,  public  rela- 
tions. and  so  on.  The  method  of  allocating  these 
overhead  costs  to  research  was  left  t • ibe  indi- 
vidual companies  because  no  way  could  i>e  found 
of  prescribing  a single  method  that  wouM  fit  all 
situations. 

Our  definition  differs  from  the  usual  concept 
of  “full  cost’  in  one  respect;  it  does  not  include 
a share  of  top  management  and  administration 
costs.  None  of  the  companies  studied  in  the  fieid 
investigation  included  this  clement  as  part  of 
their  research  cost,  and  most  said  they  would 
have  no  reliable  basis  for  estimating  it  if  we  in- 
cluded :*  in  the  definition;  therefore,  we  asked 
only  that  salaries  and  related  costs  of  research 
executives  not  on  the  payroll  of  the  research 
organization  lie  included,  and  excluded  other  top 
management  costs. 

Government  Research 

As  mentioned  in  Chapter  III.  the  definition  of 
government  research  included  only  that  portion 
(if  government  financed  research  that  was  carried 
mi  under  a contract  spec  ifving  that  research  he 
done.  Some  research  work  is  done  in  cnnnection 
with  government  contracts  for  die  production  of 
end  items,  even  though  this  research  is  not  speci- 
fied in  the  contract.  Since  the  value  of  these  end 
items  is  included  in  the  company's  sales  figure, 
the  research  done  on  them  hud  to  he  included  as 
nongovernment  rescan  is  so  as  not  to  distort  the 
ratio  of  such  research  to  <ait  . As  a consequence 
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of  lii!§  definition,  the  rc«i  amount  of  government 
financial  support  to  industrial  research  organiza- 
tions is  probably  understated  in  our  tables. 


o wmh  n 1 1 1 a f H c I 0>0  l »>  n>Anavnl  fUnwl 

utaiuui  iioouidiiuiiS  in  duiw.-  *»»  guiiviai)  otiuii* 

run  variations  in  research  spending  aie  not  so 
great  as  short-run  variations  in  sales. 


Research  by  Objective  Sought 

li  wa»  clearly  desirable  to  break  down  the  total 
amount  spent  for  research  into  some  useful  cate- 
gories. Various  possibilities  were  suggested,  in- 
cluding (a)  basic  research,  applied  research,  and 
development,  (b)  product  research  and  process 
research,  (c)  the  principal  elements  of  cost,  and 
id)  basic  research,  research  on  new  products, 
and  research  oil  existing  products.  Of  these,  we 
concluded  that  the  last  was  the  best  choice  since 
it  seemed  to  provide  both  a useful  breakdown 
and  one  on  which  estimates  could  be  made  with 
reasonable  accuracy.  In  framing  the  definitions, 
the  governing  concept  was  the  objective  or  pur- 
pose for  which  the  work  was  done,  a concept  first 
suggested  to  us  by  Dr.  Eugene  Scoii,  Secretary  of 
the  U.  S.  Interdepartmental  Committee  on  Re- 
search and  Development. 

Yardsticks 

The  number  of  dollars  spent  for  research  by  a 
company  does  not  have  much  meaning,  taken  by 
itself,  and  becomes  meaningful  only  when  related 
to  some  measure  of  the  company's  size  or  ability 
to  support  research.  The  measure  that  we  used  as 
a measure  of  size  or  total  resources  available 
was,  for  most  purposes,  the  net  sales  of  the  com- 
pany, and  we  expressed  the  magnitude  of  re- 
search spending  as  a percentage  of  net  sales.  Wc 
also  used  one  nondollar  figure  to  indicate  the 
magnitude  of  the  research  program;  namely,  the 
ratio  of  professional  technical  employees  en- 
gaged in  research  and  development  to  the  total 
number  of  employees  in  the  company. 

The  use  of  the  “percentage  of  sales”  ratio  im- 
plies that  there  is  some  relationship  between  a 
company’s  sales  revenue  and  the  amount  of  money 
it  appropriates  for  research.  Taken  roughly  and 
over  the  long  run,  this  implication  seems  to  he 
warranted.  Sales  volume  is  a measure  of  size, 
and  it  is  often  the  case  that,  within  an  industry, 
the  larger  the  company  the.  mere  it  will  spend 
for  research.  The  relationship  is  rough  because 
there,  are  many  factors  other  than  size  that  affect 
research  spending,  and  it  is  a long-run  relation- 
ship because  fluctuations  in  research  spending  in 
many  companies  do  not  correspond  to  monthly  or 


Organization  of  the  Data 

The  data  submitted  for  this  survey  were  ana- 
lyzed both  on  a company  basis  and  on  a research 
organization  basis. 

The  analysis  on  a company-wide  basis  sought 
to  develop  data  on  the  following  major  aspects 
of  the  company  research  program: 

( 1 ) the  magnitude  of  all  research  activity 
in  which  the  company  was  engaged  (“all  re- 
search activity"  included  research  carried  on 
within  the  company — whether  financed  by  the 
company  or  by  others — and  research  act  ’tv 
carried  on  outside  the  company  which  was  sup- 
ported by  company  funds) ; 

(2)  that  portion  of  companv  resources 
expended  for  company  financed  research; 

(3)  the  distribution,  by  broad  objectives, 
of  company  financed  research;  and 

(4)  the  magnitude  of  the  total  research 
activity  carried  on  within  the  company  and  the 
proportion  of  such  research  that  was  carried 
on  for  the  government  and  for  other  outside 
organizations. 

The  analysis  on  a research-organization  basis 
sought  to  develop  data  describing: 

( 1 ) the  magnitude  of  the  resources  re- 
quired to  carry  on  all  the  activities  of  the 
research  organization,  including  nonresearch 
activity; 

(2)  thr  extent  to  which  the  facilities  of  the 
research  organization  were  used  to  perform 
nonresearch  functions;  and 

(3)  selected  annual  expenditure  rates. 
Companies  and  research  organizations  were 

classified  l»oth  by  size  and  by  industry.  Company- 
size  classifications  were  made  on  the  basis  of  the 
total  number  of  company  employees  for  data 
relating  to  companies,  and  on  the  basis  ol  the 
number  of  professional  technical  persons  in  tire 
research  organization  for  data  relating  to  re- 
search organizations. 

Classification  by  industry  was  marie  according 
to  the  principal  product  of  the  company,  and 
research  organization  classifications  followed 
company  c'assifi.  ations.  Thus,  it  is  possible  that 
ihe  classification  of  research  organizations  by 
industry  does  not  exacliy  describe  the  kind  of 
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research  performed  bv  these  organizations.  The 
industry  ciassif cations  used  are  described  in 
Appendix  I). 

Summary  of  Finding;* 

The  191  firms  whose  research  activities  are 
described  in  this  part  of  tlie  report  had  n**t  sales 
of  a I Hsu  t >s52,(X)().(XK).000  and  employed  more 
than  3,000.000  persons  in  1951. 

Cos f oj  Aii  Research,'  1951 

The  cost  of  all  research  performed  within  these 
19!  companies,  and  the  additional  research 
which  these  companies  supported  financially  in 

Chart  tV 
COST  OF  Al.l. 


Total  $8  36  Million 

outside  organizations,  amounted  to  $836.000.(XX) 
in  1951  ( see  Table  1-2 ),  and  98'  i of  this  amonn' 
was  spent  to  support  the  research  activity  of  per- 
sons directly  employed  by  the  reporting  compa- 
nies. Most  companies  did  not  limit  their  research 
activity  to  that  p :<_>  .ned  within  and  for  the 
company.  Approximately  one  out  of  every  two 
companies  reported  that  some  research  was  done 
for  outside  agencies,  principally  the  government; 
and  more  than  seven  out  of  evcry  ten  companies 
reporict!  that  some  company  funds  were  .".nent  to 
support  research  carried  on  in  nonprofit  and 
other  outside  research  organizations. 

- CoA  of  all  irs*da;*cli  inrludr.s  thr  rost  of  tvwrarrl*  ftiiam  rtf  l>y 
I hr  company  iusiilt*  and  oyt?.i<ir  ihr  .iMiipanv,  a**  writ  a*  »l>r  rn«.i 
of  -esrarrh  Hiat  was  done  by  ilu-  r.ii.-npany  f«>r  nihrrs  < priori- 
pally  ihe  Ruvcrnmer.i ). 


This  breakdown  of  research  activity  reported 
by  the  respondents  is  summarized  as  follows: 

Cost  of  .11!  Rrsrcrch  4c.tir;itics 
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For  ail  firms,  the  median  figure  for  'die  cost  of 
researeii  performed  within  the  company,  pins  the 
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Distribution  of  Company 
Financed  Research 
(Total:  $u24  million) 

cost  of  outside  research  financed  by  the  company, 
was  1.3',  of  net  sales  in  1951  (see  Table  IV- 1 ). 
Industry-wise  this  ratio  varied  considerably, 
ranging  from  a low  of  0.3',  ( food  and  kindred 
I rot  I nets)  to  a high  of  11.7' < (aircraft). 

Com  pony  financed  Research,  1951 

As  shown  above,  the  aggregate  funds  spent  h\ 
companies  for  their  own  programs  accounted  for 
about  three-iiuarters  of  the  cos'  of  all  the  rescan  li 
in  which  the  companies  were  engaged.  This  com- 
pany financed  researeii  amounted  in  tire  median 
firm  to  I.  IV,’  of  sales  revenue  (see  Table  IV  1 ). 
’1  he  median  figure  for  company  financed  researeii 
as  a percentage  oi  net  sides  vaciesl  widely  hv 
industries,  from  a low  of  0.3'  , ( food  amf  kin- 
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died  products)  to  a high  of  i.0',  (drugs).  The 
variation  among  the  median  ratio-  for  the  differ- 
ent mtiustnes.  however,  was  not  -o  groin  as  the 
variation  lor  the  ousi-ol-all-reso.nvh  ratios  since 
t!ie  exclusion  of  the  cost  of  government  research 
greatly  aiTected  median  ratios  for  certain  indiis- 
tries,  e-peciallv  those  where  the  co-t-of-all- 
veseart  h ratio  was  high.  For  example,  in  the  air- 
maft  industry  i!;-.‘  cost  of  all  lescau  h ( i.e..  co-t 
of  company  linar.ced  icsi-arch  pins  cost  of  gov- 
ernment research)  was  1-1.7',  of  sales  in  the 
median  company  whereas  the  cost  of  company 
financed  re.-eareli  was  oidv  2.  F , of  salt's. 

Small  companies.  in  genei.it.  spent  a iarner 
percentage  of  sales  revenue  on  their  own  research 
than  did  larger  companies  (see  Table  IN -2).  For 
companies  with  less  than  500  employees,  the 
median  figure-  for  the  cost  of  company  financed 
research  was  3.2' , of  sales,  whereas  firms  in  the 
next-to-largest  size  group  (2  t.(XX)  to  ou.'.H.h)  em- 
ployees) had  the  lowest  median  figure  for  this 
item.  0.5' . 

Support  of  Out  Hide  Organizations 

Although  more  than  70r7  of  the  companies 
reported  that  some  of  their  company  financed 
research  was  done  outside  the  company,  the 
aggregate  of  company  funds  spent  in  this  manner 
accounted  for  less  than  3' , of  the  total.  The 
respondents  spent  somewhat  more  to  support  pro- 
grams in  nonprofit1  organizations  than  they  spent 
to  support  research  programs  in  consulting  lab- 
oratories and  other  outside  research  organiza- 
tions. For  all  firms  supposing  outside  research, 
the  median  amount  spent  to  support  programs  in 
nonprofit  organizations  was  58.6',  of  the  total 
spent  outside  the  company.  Generally  speaking, 
larger  companies  spent  a higher  proportion  of 
their  outside  research  funds  io  support  programs 
in  nonprofit  organizations  than  did  smaller 
companies. 

Distribution  by  Objectives 

Companies  were  requested  to  show  the  distri- 
bution of  the  funds  spent  5>r  their  own  research 
as  between:  (1)  the  improvement  of  existing 
products  or  processes;  (2)  the  creation  of  new 

'•'list*  {amis  in  nonprofit  r.r£nni/*:.imi*»  inrlminl  (hr  md 
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products  or  processes;  and  (3)  programs  not 
eoniiniii.-d  to  any  specific  problems.  In  the  aggie- 
gjtc.  62' , oi  the  respondents'  research  funds 
were  spent  for  the  first  two  objectives  (50' , to 
improve  present  products  or  process.".-  and  V2'  , 
to  create  new  products  nr  processes)  : and  8'  , ot 
total  company  research  hinds  were  spent  n>  sup- 
port pi  ••gram-  uncommitted  to  specific  problems.* 

The  median  company  spent  1.5'  , of  company 
research  funds  foi  support  ol  programs  uncom- 
mitted io  specific  problems  (see  Table  IN-1), 
and  there  was  a w ide  variation  among  the  several 
industry  groups.  For  example,  the  median  figure 
for  primary  metal  companies  wa-  0.3' , . whereas 
for  food  (except  beverages)  companies  the 
median  figure  was  20.6',  . In  several  industries 
(aim-aft.  mechanical  instruments,  and  other  pro- 
fessional. scientific,  and  controlling  instruments  ) 
the  media:-  fuurre  was  zero;  in  other  words,  at 
least  half  the  companies  in  these  industries  did 
not  report  any  expenditures  for  basic  research. 
On  the  whole,  large  companies  spent  a someyyhat 
greater  -hare  of  company  research  funds  to 
finance  basic  research  program?  than  did  the 
smaller  companies  (see  Table.  IV-2).  For  com- 
panies with  less  than  500  employees,  the  median 
figure  for  programs  uncommitted  to  specific 
problems  yvas  zero.  For  companies  in  all  size 
group-  beyond  7.000  employees,  the  median 
figure  for  this  item  yvas  5'  [ or  more  of  total 
spending  for  company  financed  research. 

The  median  figure  for  spending  on  research 
aimed  at  creating  new  products  or  processes  was 
about  the  same  as  the.  figure  for  spending  to 
improve  existing  products  or  processes,  for  all 
firms  in  the  survey;  blit  larger  companies  tended 
io  spend  a smaller  fraction  of  their  research 
funds  for  new  product  research  than  did  smaller 
companies.  T he  median  company  with  50.000  or 
more  employees  spent  more  than  twice  as  much 
to  improve  present  products  or  processes  as  it 
spent  to  create  new  products  or  processes,  while 
median  companies  in  Imlti  size  group-  of  fewei 
than  2. (MX)  employees  spent  a-  much,  or  more, 
ot  their  research  dollars  on  projects  undertaken 
to  create  new  produels  or  processes  as  they  -pent 
on  projects  aimed  at  improvement  of  existing 
prod  in  ts  or  processes. 

1 I hi-  iirin  siuln. Iril  re-ran  It.  hd-ir  rr-raivlt. 
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Research  for  Others 

Approximately  25 ' i of  the  aggregate  costs  of 
all  research  performed  within  the  companies  was 
incurred  to  carry  on  research  for  outside  organi- 
zations, and  more  than  91’ ",  of  this  was  for  the 
government.  Research  for  the  government  and 
other  outside  organizations  was  concentrated  in 
relatively  few  firms,  however.  Less  than  half  the 
reporting  firms  carried  on  any  research  for  the 
government,  and  only  56  companies  engaged  in 
research  for  outside  organizations  other  than  the 
government.'* 

Activity  of  Research  Organisations , 1951 

The  research  organizations  of  the  companies 
covered  by  this  survey  employed  alioiit  99,000 
persons  of  whom  approximately  39,000  were 
professional  technical  persons.  Aggregate  spend- 
ing to  support  these  activities  amounted  to  al>out 
S850.000.000  in  1951.  The  median  company 
spent  1.4'  < of  sales  in  1951  to  support  ati  the 
activities,  both  research  and  nonreseareh,  of  its 
research  organization.  For  the  middle  half  of  the 
companies  the  range  of  the  individual  ratios  was 
from  0.7'  i to  3.1  ‘ \ . 

Proportion  of  ISonresearch  Work 

By  no  means  all  the  work  done  in  these  organi- 
zations was  research,  even  under  the  broad  defi- 
nition of  research  used  in  this  survey.  Reporting 
companies,  as  a group,  utilized  the  aggregate 
capacity  of  their  research  organizations  ir.  1951 
in  the  following  manner: 

Ty  pe  of  Activity  % of  Total 

Research  82% 

Nonresearch : 

Technical  Service  to  Operating  Units  1.3 

Non»eclino!ogica!  Activity  5 

The  reseat  eh  organizations  of  at  least  35  com- 
panies provided  no  technical  service  to  operating 

R As  explained  above,  ihe  amount  of  government  research  done 
by  Hirst'  companies  i»  understated  by  an  amount  that,  while  not 
feasible  to  estimate.  is  believed  to  be  sizable.  Research  for  gov- 
ernment in  this  survey  was  limited,  by  definition,  to  that  for 
which  the  company  wa*  icimbursed  directly. 

w A study  made  by  the  National  Association  of  Manufacturers 
in  1947  revealed  that  about  70%  of  the  companies  carrying  on 
research  without  maintaining  their  own  research  facilities  pre- 
ferred to  use  facilities  other  ^han  thore  of  other  industrial  com- 
panies i Trends  in  Industrial  Research  and  Patent  Practices,  Na- 
tional Association  of  Manufacturers,  p.  5>.  This  booklet.  r"W  out 
of  print,  is  a report  on  the  ir*uits  of  a ?mvey  of  983  manufac- 
turing companies. 


units,  and  those  of  about  75  companies  did  not 
report  uny  nontechnoiogicai  activity  (market  re- 
search, economic  research,  and  legal  work). 

Spending  per  Person 

Reflecting  differing  company  policy  in  the 
ratio  of  professional  technical  persons  to  the  total 
research  organization  staff,  the  amount  spent  per 
professional  technical  person  showed  greater  va- 
riations among  companies  than  did  the  amount 
spent  per  research  organization  employee.7  For 
a!!  firms  the  median  figure  for  the  amount  spent 
per  professional  teeluttcai  person  was 
(with  half  the  individual  ratios  falling  within  a 
range  of  $13,700  to  $24,600),  ar.d  the  median 
figure  for  amount  spent  per  research  organization 
employee  was  $7,800  (middle  range  figures  of 
$6,700  to  $9,400 ).  Industry-wise,  the  median 
figures  for  the  amount  spent  per  professional 
technical  person  varied  from  a high  of  $34. 600 
(transportation  equipment  and  accessorise)  to 
a low  of  $9,900  (paints).  The  variation  from 
industry  to  industry,  however,  for  the  typical 
amount  spent  per  research  organization  employee 
was  considerably  less,  the  high  industry  figure 
being  $9,600  (transportation  equipment  and  ac- 
cessories) while  the  lowest  industry  figure  was 
$6,000  { laboratory  instruments). 

In  the  median  research  organization  covered 
by  this  survey,  44  out  of  every  10O  employees 
were  professional  technical  persons.  Research 
organizations  with  a high  ratio  of  professional 
persons  to  total  employees  tended  tc  spend  less 
per  professional  technical  person  than  did  organ- 
izations with  low  ratios  of  professional  persons. 
For  example,  in  the  transportation  industry  the 
median  ratio  of  professional  technical  persons 
to  total  staff  was  31. 2‘ , , and  the  median  figure 
for  dollars  of  spending  per  professional  techni- 
cal person  was  $34,600;  whereas  in  the  rubber 
industry,  when:  iite  median  proportion  of  pro- 
fessional technical  persons  tc  total  staff  was 
66.0' , , the  figure  for  dollars  of  spending  per 
professional  technical  person  was  only  $1 1.800. 
This  relationship  results  largely  from  the  fact 
that  in  research  organizations  wage  and  salary 
costs  are  a large  percentage  of  total  costs;  there- 


7 Research  organization  employees  aie  all  persons  on  ihe  pay- 
roll of  the  research  organization,  including  both  professional  and 
no~ professional  perxms. 
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fore  laboratories  with  a smaller  number  of  sup- 
porting personnel  for  each  professional  technical 
person  tend  to  have  lower  costs  per  professional 
technical  person.  For  example,  if  a la(>oratory 
employed  50  professionals  and  50  nonprofes- 
sionals  and  had  total  costs  of  $900,000,  its  cost 
per  professional  person  would  he  8 18, (XX).  An- 
other lal>oratory,  employing  60  professionals  and 
only  40  nonprofessionals  might  have  a higher 
total  cost,  say  8950,000,  l>ecause  of  the  higher 
salaries  paid  the  professionals,  hut  its  cost  per 
professional  person  would  be  only  $15,800  be- 
cause of  the  higher  divisor. 

There  was  a marked  tendency  for  cost  per  re- 
search organization  employee  to  vary  directly 
with  the  size  of  the  organization.  For  organiza- 
tions with  less  than  10  professionals,  the  cost  was 
86,700  per  research  employee.  For  all  other  size 
groups  the  cost  was  over  $7,000,  and  for  the  two 
largest  size  groups,  it  was  over  $8,000. 


Replacement  Coat  of  Facilities 

The  191  companies  cooperating  in  this  survey 
estimated  that  the  1952  cost  of  replacing  the 
tangible  facilities  (land,  structures,  ar,d  equip- 
ment) devoted  exclusively  to  use  of  their  re- 
search organizations  would  in  the  aggregate 
amount  to  approximately  81,000,000,000.  The 
median  investment  in  research  organization  fa- 
cilities, at  1952  replacement  values,  was  $21,700 
per  professional  technical  person,  varying  indus- 
try-wise from  a low  of  87,000  (mechanical  in- 
struments) to  a high  of  839,700  (textile  and 
apparel). 
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nies  were  requested  to  provide  estimated"  data 
on  their  1952  research  activities.  The  companies 
covered  by  this  survey,  as  a group,  reported  an 
increase  in  their  research  efforts  in  1952,  as 
compared  with  195),  as  shown  in  the  following 
tabulation 


# Since  l hr  survey  was  made  Ir.  ihr  f«4l  of  1952.  these  c«!«- 
malt'K  were  probably  ba>ed  on  actual  coal*  for  the  first  right  or 
nine  mun'h*  of  1952. 

u A few  reporting  companies  d»  I not  submit  estimated  data  for 
1952,  and  nih*-rt  Hid  m.i  furnUb  data  on  all  items  in  both  year*; 
adjustments  hav  been  made  f«  r these  s {nations. 


Item 

195 i 

1952 

Percentage 

Increase 

Cost  of  All  Research  tin 
millions) 

8 836 

S 1.028 

23  % 

Company  Financed  Re 
search  (in  millions) 

W)A 

753 

21 

Cost  of  Research  Done 
Within  Company  tin 
millions) 

819 

1.007 

23 

Total  Employees  of  Re- 
search Organizations 

99,000 

110,000 

11 

Professional  Technical 
Persons  in  Research 
Organizations 

39.000 

44,000 

13 

Th«  ct 

a * « v.  okvppLv*' 
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fined  to  a fewr  firms;  over  80ri  of  the  firms  spent 
more  of  their  own  funds  to  finance  research  in 
1952  (see  Table  1-3),  and  more  than  70^r  of  the 
research  organizations  made  net  additions  to 
their  staffs  in  1952. 

The  median  increase  in  company  financed 
research  was  13‘  i ;'°  this  considerably  exceeded 
the  median  increase  in  sales  volume,  which  was 
less  than  3r,  • Seven  out  of  ten  companies  re- 
ported that  they  spent  a higher  percentage  of 
their  sales  revenue  for  company  financed  re- 
search in  1952  than  in  1951.  In  1951,  the  cost 
of  company  financed  research  typically  amounted 
to  1.1  rf  uf  sales  for  all  firms;  in  1952  this  figure 
rose  to  1.3'  , . This  increase  in  spending  is  also 
shown  in  Chart  IV  B,  where  it  will  be  noted  that 
the  majority  of  plotted  points  lie  above  the  line 
of  proportional  change. 

Increases  in  dollars  spent  for  company  financed 
research  were  reported  even  by  firms  that  experi- 
enced decreases  in  sales  volume  for  1951  to 


19.>^,  as  w 
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those  sales  volume 


increased.  Of  the  59  firms  that  reported  a de- 
crease in  sales  in  this  period,  only  1 1 reported 
that  the  amount  of  company  funds  committed  to 
research  ;n  1952  was  also  decreased. 

As  shown  in  the  summary  above,  the  aggregate 
cost  of  all  research  done  within  the  reporting 
companies  was  aiso  consul  *rably  higher  in  1952 
than  in  1951.  This  increase  was  due  not  only  to 
an  increase  in  company  financed  research  (more 
than  $100,000,000)  but  also  to  a substantial  in- 
crease in  research  undertaken  for  the  government 


1,1  The  fad  that  the  median  irorea-e  > was  lower  than 

the  inrren^e  for  the  :>f  all  laboratories  1 2 1 r,<  ) indirnt'-s 

that  large  companies  increased  their  spending  b>  ronsiderabU 
more  tiia;;  the  median  percentage. 
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in  1952.  The  additional  capacity  required  for 
this  increased  research  was  secured  primarily  by 
an  expansion  of  company  -esearch  organizations, 
with  nearly  nine  on*  of  ten  companies  reporting 
increased  budgets  for  their  research  organiza- 
tions in  1952. 

Increases  in  spending  for  research  organiza- 
tions probably  did  not  reflect  a proportionate 
increase  in  research  capacity  since  some  of  the 
dollar  increase  was  undoubtedly  due  :o  rising 
costs  of  materials  and  services.  More  than  70* ", 
of  the  reporting  companies,  however,  reported 
net  additions  (typically  7'  < ) to  the  staffs  of  their 
research  orgaiiiz&lions  in  1 952 1 anti  approx!- 
mately  50',  of  the  reporting  companies  made 
expenditures  for  buildings  and  land  for  the  ex- 
clusive use  of  their  research  organizations. 

Typicallv,  net  additions  to  the  research  staff  in 
1952  tended  to  increase  slightly  the  projKirtion 
of  professional  technical  persons  to  total  research 
staff  in  these  firms  (see  Chart  IV-C).  For  ail 
research  organizations  as  a group,  net  additions 
of  professional  technical  persons  represented  a 
median  increase  of  8*7  in  this  personnel  cate- 
gory, while  net  additions  (including  professional 
technical  persons)  in  all  categories  represented 
a median  increase  of  oniv  7*7  in  total  staff. 
Consequently,  although  the  median  proportion  of 
professional  persons  to  total  staff  in  the  research 
organizations  of  these  firms  was  43.7*  | in  1951, 
the  median  proportion  was  45.5 '7  in  1952.  Also, 
as  is  shown  in  Chart  IV-D,  as  total  company 
employment  increased,  research  organization 
staffs  tended  to  increase  in  slightly  greater 
proportion. 

Thus,  in  summary,  it  may  he  noted  that:  f 1 ) as 
a group,  the  reporting  firms  estimated  a substan- 
tial increase  in  1952  in  tbe  number  of  dollars  to 
he  spent  for  research  and  in  the  number  of  per- 
sons employed  in  their  research  organizations; 
(2)  most  firms  estimated  an  increase  in  the  jxir- 
tion  of  company  resources  that  was  to  be  allo- 
cated to  research  in  1952,  compared  with  1951; 
and  (3)  in  most  firms  where  a reduction  in  over- 
all company  activity  (i.e..  sales  and  employ- 
ment) was  experienced  in  this  period,  research 
activity  was  not,  on  balance,  permitted  to  fall 
below  its  1951  level. 


Summary 

The  foregoing  comments  have  focused  pri- 
marily on  the  median  figures,  fly  way  of  sum- 
mary, a brief  description  of  the  facts  revealed  by 
ratios  computed  from  the  aggregate  figures  re- 
ported by  all  firms  will  be  given. 

In  1951,  the  191  firms  participating  in  this 
survey  speni  1.2 '7  of  their  sales  revenue  for 
research  intended  for  their  own  benefit.  Of  this 
amount,  97" , was  spent  within  the  companies, 
and  only  3'  ",  was  spent  to  finance  research  done 
for  the  companies  by  outside  organizations.  Two- 
thirds  of  the  amount  spent  outside  the  company 
was  used  to  support  research  in  uoripiofii  ie- 
search  organizations,  and  one-third  was  spent 
for  resea  rcli  in  commercial  and  consulting 
laboratories. 

Over  90 '7  of  all  the  research  financed  in 
1951  was  undertaken  !o  create  new  products  and 
processes  or  to  improve  existing  products  and 
processes,  and  less  than  10'  , of  the  firms*  re- 
search funds  was  spent  to  support  basic  research. 

In  1952  these  firms  estimated  an  increase  in 
their  research  effort  as  compared  with  1951.  The 
percentage  of  sales  revenue  spent  for  company 
financed  research  rose  from  1.277  in  1951  to 
1 .4'  < in  1 952. 

Spending  to  support  the  activities  of  the  re- 
search organization  (including  the  nonresearch 
activities  of  the  reseal ch  organization)  amounted 
to  1.6*7-  of  company  sales  revenue  in  1951,  or 
$8,600  for  each  employee  on  the  staff,  or  $21,700 
for  each  professional  technical  person  in  the 
research  organization.  This  spending  included  all 
the  operating  costs  of  the  lalioratory.  Supple- 
menting these  costs  was  an  expenditure  for  equip- 
ment amounting  to  4.7*7  of  the  operating  budget, 
or  $1,100  per  professional  technical  person. 

In  addition  to  providing  the  funds  required  to 
meet  these  recurring  costs  of  their  research  organ- 
izations, the  respondent  companies  hail  provided, 
to;  each  professional  technical  person  on  the 
staff  of  the  research  organization,  research  fa- 
cilities that  would,  at  1952  prices,  cost  approxi- 
mately 825,1  (X)  per  person  to  replace. 

in  1952  an  increased  number  of  dollars  were 
to  be  spent  to  support  the  activities  of  research 
organizations,  and  these  dollars  were  a higher 
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percentage  of  sales  ( 1.9' , in  1952,  compared 
with  1.6",.  in  lc,5i  ).  Although  some  of  the  in- 
crease in  dollars  to  he  spent  to  support  activities 
of  the  research  organization  was  probably  due. 
m part,  to  rising  costs,  not  all  the  additional 
spending  run  he  attributed  to  tin's  cause,  ina-- 
much  as  tiiese  research  organizations  estimated 
additions  of  about  11',  to  ihrir  tutal  In 

1952.  Not  additions  of  professional  technical 
persons  were  made  at  such  a rate  as  to  result  in  a 
slight  increase  in  the  proportion  ot  professional 
technical  person;  to  total  stall.  The  fact  that  some 
of  the  increase  in  dollars  spent  to  support  activi- 
ties of  the  typical  research  organization  was 
probably  due  to  rising  costs  is  suggested  by  the 
changes  in  dollars  spent  per  professional  techni- 
cal person  and  dollars  spent  per  research  organi- 
zation employee.  In  1952.  speeding  per  profes- 
sional technical  person  in  these  companies  aver- 
aged S22.800  compared  with  $2 1.700  in  1951. 
Spending  per  research  organization  employee 
also  rose;  in  195!  the  average  figure  was  $8,600. 
whereas  in  1952  it  was  expected  to  he  S9.200. 

Use  of  the  Tobies 

The  data  from  the  19] -Company  Survey  are 
presented  in  two  groups  of  tables,  (hie  group 
{Tables  IV- 1 . 1Y-2,  and  IV-3)  is  focused  on  the 
company,  and  the  other  (Tallies  IV -4.  tV-5,  and 
IV-6)  is  focused  on  the  research  organization. 
Within  each  group,  there  is  a table  of  median 
and  middle  range  figures  hv  industry  classifica- 
tions (Tables  1V-1  and  iV-4),  another  of  median 
and  middle  range  figures  by  size  elassifiea’ions 
(Tables  IV-2  and  IV-5),  and  a third  for  weighted 
averages  (computed  from  aggregate  amounts) 
by  industry  classifications  (Tables  IV-3  and 
IV-6). 

Statistical  Measures.  As  explained  in  Chapter 
III,  the  median  is  the  figure  for  the  middle  com- 
pany in  the  group  when  the  data  are  arrayed 
from  low  to  high,  and  the  middle  ramie  gives  an 
indication  of  the  extent  to  which  other  compa- 
nies in  the  group  vary  from  the  median  company. 

Thc  weighted  averages  are  based  on  the  aggre- 
gate amount  reported  for  the  iiem  by  all  firms 
in  the  group.  Large  firms  therefore  influence 
these  iverages  more  than  do  small  firms,  and 
they  ire  not  a measure  of  the  experience  of  the 
typical  company  These  weighted  averages  are 
useful  for  two  main  purposes;  (.’}  as  a means 


of  describing  the  group  as  a whole,  rather  than 
the  typical  company'  within  the  group — for  ex- 
ample, as  a means  of  comparing  one  industry 
with  another;  and  (2)  as  a basis  tor  extrapola- 
tion— for  example,  estimating  the  total  dollar 
amounts  spent  by  ail  lesearch  organizations  for 
eapitai  equipment.  Extrapolations  should  not  he 
made  from  the  median  figures. 

Tables  IV. I.  IV-2,  and  IV-3 

The  items  reported  on  ihesc  three  tallies  arc 
identical.  A brief  description  of  each  item  is 
given  below.  Full  definitions  of  the  data  from 
which  the  ratios  were  calculated  will  he  found  in 
Appendix  C.  The  formula  used  to  calculate  each 
item  on  these  tables  is  given  in  the  last  column 
on  page  63. 

].  Cost  of  all  research  is  a gloss  figure  for  ail 
research  spending  done  by  and  for  the  company. 
It  includes  research  financed  !>v  the  government 
and  by  other  outside  agencies.  This  item.  a. id  all 
the  other  items  in  this  <et  of  tables,  (foes  not 
include  the  cost  of  non  resea  roll  activities  carried 
on  by  the  research  organization. 

2.  Company  financed  research  is  the  amount 
of  research  done  for  the  benefit  of  the  company. 
It  includes  research  done  in  the  company’s  re- 
search laboratories,  research  done  outside  the 
formal  research  organization,  and  research  done 
outside  the  company  . It  does  not  include  govern- 
ment financed  lesearch  or  other  research  done  by 
the  company  for  others. 

3.  Distribution  by  objective.  The  three  objec- 
tives listed  are.  essentially,  product  improve- 
ment, new  product  research.,  and  basic  research. 
Since  in  Tables  I V- 1 and  IV-2  each  figure  is  the 
median  of  all  companies  reporting  the  item,  the 
tiuee  percentages  will  not  necessarily  add  to 
1(M)'  , . 

4.  Research  done  within  the  company  un  hides 
research  done  in  the  research  laboratory  and  in 
other  parts  of  the  company,  including  research 
fuiaiu  ed  by  the  government  and  by  other  outside 
agencies,  hut  excluding  research  mu. ported  in 
outside  laboratories. 

5.  Professional  technical  employees  as  a per- 
centage of  total  employment.  This  is  another  way 
of  measuring  the  magnitude  of  the  research 
eifort,  and  has  the  advantage,  as  compared  with 
anv  ratio  based  oil  dollar  figures,  of  not  being  in- 
fluenced by  differences  in  accounting  piuo-du.  , 


Per  Cent  Change  in  Number  of  Persona  Employed  in  the  Research  Organization 


Chart  IV-D 
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Per  Cent  Change  in  Total  Company  Eniployme ”t 


. r«t- 


* it  i it  r 

i (•«.  ii',1  if  If  *tf, 

T ill'  x'l  of  tallies  i'  focused  tm  rose:;  'i  i*re,m- 
izatious,  including  both  the  leseureh  ami  (lx  non 
research  activities  of  these  organizations.  but 
c.-uh'diug  rosea  roll  ilouo  /;»  the  miii)i,iii'.  outside 
tho  formal  rose;* roll  oigauization  and  research 
done  tor  tin*  company  in  consulting  or  nonprofit 
laboratories.  i'lie  itoms  rcportod  on  all  tliroo 
tallies  ate  identic.. I.  The  formula  u-ed  to  calcu- 
late each  item  on  these  taldc'  i>  given  in  the  i.i't 
column  on  page  7'). 

1 . Spending  to  support  all  act  it  itics  at  the  ><•- 
search  organization  is  the  gross  figure  for  tin- 
type of  spending  mentioned  in  tin-  precedin': 
paragraph. 

2.  Distribution  of  spending  to  support  ail 
activities  of  the  research  organization.  The  dote 
activities  listed  are  defined  ftiilv  in  Appendix  (i. 
Briefly,  “research”’  means  all  technological  re- 
search and  development.  '‘Technical  services" 
means  work  of  ;•  ie«iin.-cal  nature  done  hv  the 
research  organization  for  other  ui\  isimis  of  the 
company  (it  does  not  refer  to  services  supplied 
to  the  laboratory  — tiiese  services  are  included  as 
a part  of  the  total  cost  of  the  laboratory).  “Non- 
technological  activities”  are  market  research, 
economic  lesearcli  and  legal  work.  It;  I aides 
IV-4  ui.d  IV-5  the  figures  are  medians  for  each 
item  and  they  therefore  will  not  necessarily  add 
to  100’ 


A.  Speuiiinu  to  support  all  artiv.it ie.\  of  the  re- 
seat <h  organization  is  here  given  in  terms  of  cost 
;x  i jn-ison.  hi  ttic  tcmi  ■'pmlcs-ioiiai  technical 
pm-on,”  the  in'!,-1  ‘ orofcssionai”  is  used  in  tlx 
same  sense  .m  it  is  used  u the  Wages  and  Hours 
Act.  and  ' tcclnncal”  re  m to  persons  trained  in 
science  and  engineering.  "Hcscarcli  Organization 
lanpidvec'"  include  p;iifcssi..iial  tcciunca!  per- 
sons phis  all  other  employees  on  the  payroll  <d 
tin  ics*.  arch  organization. 

1.  Capital  C'.peadiiurcs  I ‘excluding  land  and 
buildings)  are  the  expenditures  for  the  current 
year  for  new  Mpiipment  and  other  fixed  assets, 
except  real  estate.  The  depreciation  on  these  fixed 
assets  is  included  in  total  cost.  Real  estate  was 
excluded  because  spending  tor  real  estate  is  ex- 
trcmclv  erratic,  and  the  typical  figures  for  such 
spending  would  have  little  meaning. 

A.  Replacement  cost  of  research  organization 
facilities  is  an  estimate,  at  1952  prices,  of  the 
cost  of  replacing  all  land,  structure,  and  equip- 
ment used  In  the  reseateh  organization.  Since 
this  figure  does  not  come  directly  from  tiie  ac- 
counting records,  the  estimate  i>  probably  rough 

b.  Total  number  of  professional  technical  per- 
sons. The  percentages  shown  here  is  useful  in 
estimating  the  balance  between  professional  tech- 
nical persons  and  snppoiting  personnel  in  typical 
laboratories.  The  terms  used  are  as  defined  under 
Item  A. 


I 

t 


Table  IV-1.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSYRiAL  COMPANIES, 

CLASSIFIED  BV  INDUSTRY 


..  n 

I 

Items 

All  Firms 

Food  and 
Kindred  Products 

Food 

except  Beverage* 

Median  Middle  Range 
Figures  Mgure. 

Median  Middle  Range 
1 Figures  Figures 

Median  Middle  Range 
Figures  Figures 

1951 

Nt'mber  of  Reporting  Firms1 * * * 

191 

... 

- 

12 

1 

- 1 

— 

1 9 

- 

I. 

Cost  of  AU  Research5:  % of  Net  Sales 

13% 

0 8%- 

2.8% 

0.3% 

0.2% 

- 0.5% 

0.4% 

0.2  %- 

05% 

2. 

Company  Financed  Research: 
a Total  Cost:  % of  Net  Sales 

1.1 

0.6  - 

2.3 

0.3 

0.2 

0 4 

0.4 

0.2  - 

0.4 

b Cost  of  This  Research  Done  Within  Com- 
pany. % of  Total  Cost  of  Such  Research 
c.  Coot  of  Thin  Rcsesrch  Dons  by  Nonprofit 

OR  Q 

94  fi 

1000 

935 

91  1 

- 97.2 

93.1 

89  5 - 

97.1 

Organizations:  % of  Such  Research  Done 

Outside  Company 

58  6 

21.7  - 

98.8 

56.5 

41.8 

-100.0 

68.3 

46.9  -100.0 

3. 

Distribution  by  Objective  of  All  Company 
Finance,;  Research: 

a.  To  Improve  Present  Products  or  Processes 

tel 

30.0  - 

62.3 

M2 

40  0 

- 55.8 

43. C 

39.9  - 

47.9 

b.  To  Cieate  New  Products  or  Processes 

c.  To  Support  Programs  Uncommitted  to 

43  7 

29.0  - 

60.2 

£3.7 

250 

- 50  .1 

28.4 

26.0  - 

53.7 

Specific  Problems 

4.5 

0.0  - 

122 

In  1 

7.6 

- 24  e 

209 

«.8  - 

27.8 

4 

Research  Done  Within  Company: 

a.  Total  Cost:  OF  of  Net  Sa'es 

b.  Cost  of  This  Ftesearch  for  Others:  % of 

1.3 

0.6  - 

2.7 

0 3 

02 

- 0.4 

0.3 

0.2  - 

0.4 

Research  Done  Within  Company 
c.  Cost  cf  Research  for  Government:  % of 

0.3 

0.0  - 

8.7 

0.0 

0.0 

- 0.0 

0.0 

0.0  - 

0.0 

Research  Done  Within  Company 

0.0 

no  .. 

7.3 

00 

00 

- 0.0 

0.0 

0.0  - 

0.0 

5. 

Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Company- 
Employees 

1.5 

0.7  - 

3.1 

08 

0.4 

- 1.0 

0.6 

0.3  - 

1.1 

1902 

L 

t 

Cofct  of  AH  Research-:  % of  Net  Sales 

1.4% 

0.7%- 

3 4% 

0.3% 

0.3% 

0.2%- 

0.8% 

2. 

Company  Financed  Research: 

a.  Total  Cvot.  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

13 

0.7  - 

26 

03 

H 

0.3 

0.2  - 

0.5 

pany:  % of  Total  Cost  of  Such  Research 
c Cost  of  This  Research  Done  by  Nonprofit 

97.8 

94.4  - 

69o 

on  a 

tTMO 

880 

- 96  7 

93.0 

87.6  - 

95  0 

Organizations:  % of  Such  Retearch  Done 
Outside  Company 

61.5 

18.0  - 

1000 

45  8 

£*2.5 

- 82  6 

565 

41.0  - 

96.5 

S. 

NOT  APPLICABLE 

i 

Research  Done  Within  Company: 
a.  Total  Cost:  % of  Net  Saies 

14 

0.7  - 

3.3 

03 

01 

- 0.5 

0.3 

0.1  - 

0.8 

b.  Cost  of  This  Research  for  Others:  % of 

ReseaLrch  Done  Within  Company 
c.  Cost  of  Research  for  Government:  % of 

0.9 

0.0  - 

11.5 

0.0 

0.0 

- 00 

0.0 

0.0  - 

0.0 

Research  Done  Within  Company 

0.0 

0.0  - 

9.0 

0.0 

00 

- 0.0 

0.0 

0.0  - 

0.0 

5. 

Total  Number  of  Professional  Technical 

Persons:  % of  Total  Number  of  Company 
Employees 

15 

0.8  - 

3.3 

0.7 

0.5 

- 09 

0.7 

0.5 

1.0 

1 Not  all  firms  submitted  complete  reports:  therefore  some  of  the  ratios  are  based  on  a smaller  sample. 

5 Cost  of  All  Research  includes:  (t)  the  cost  of  research  financed  by  the  company  tboth  inside  mid  outside  the  company)  and 

(2)  the  cost  of  research  that  was  done  for  others  by  the  company. 

Note:  See  l&st  column  on  p.  63  for  formula  used  to  compute  each  item. 

Source:  191-Company  Survey 
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Table  IV-1.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OK  INDUSTRIAL  COMPANIES, 

CLASSIFIED  SY  INDUSTRY  (Continued) 


Textile 
and  Apparel 

Furniture 

P.-.per,  Lumber, 
and  "Vooti  Products 

Paper  and 
Allied  Products 

Median 

Figures 

Middle  Range 
Figures 

Median 

Figures 

Miaaie  Range 
Figures 

Median 

Pi^vrf  ? 

Middle  Range 
Figures 

Median 

Figures 

Middie  Range 
Figures 

1351 

9 

5 

— 

14 

— 

10 

— 

0 7% 

0.4%  - 1.0% 

0.3% 

• 

0.7% 

0 5% 

- 08%- 

0.7% 

e.6%- 

0.8% 

0.7 

0.4  - 1.0 

0.5 

. 

07 

0 5 

- 08 

0.7 

0.5  - 

08 

98.5 

98.0  -1000 

89  9 

• 

98.8 

97.3 

-1000 

97.6 

96  3 - 

99  4 

98.8 

0.0  -100  0 

• 

• 

43  2 

00 

-100. r 

71.6 

8.3  -100.0 

54.8 

33  7 - 66  4 

9 

• 

54  9 

286 

- 75.4 

62.3 

43.1  ~ 

7;i.4 

41.4 

27.6  - 56  6 

9 

N 

37.6 

24  6 

- 66  8 

33.5 

2i a — 

40.7 

3.2 

0.5  - 6.7 

0 

0 

0.3 

0.0 

- 0.0 

3.8 

0.0  - 

9.2 

0.7 

0.4  - 1.0 

04 

• 

0.7 

0.5 

- 08 

0.7 

0.5  - 

08 

0.0 

o 

0 

1 

o 

o 

0.0 

• 

0.0 

0.0 

- no 

■ 

0.0 

00  - 

0.0 

0.0 

0.0  - CO 

00 

• 

0.0 

0.0 

- 0.0 

0.0 

<V9  - 

0.0 

04 

03  - 1.2 

0.2 

• 

u.a 

0 4 

- 0 9 

0.7 

0.4  - 

1352 

0.8% 

• 

0.3% 

• 

0.7% 

0.6% 

~ 11% 

0.8% 

0.6%- 

12% 

0.7 

* 

0.5 

• 

07 

0.6 

- 1.1 

0.8 

0.6  - 

1.1 

98.3 

97.4  - 99  3 

91.3 

• 

985 

ttt  9 

-100.0 

96.9 

936  - 

98.8 

1000 

48.9  -100.0 

• 

• 

889 

40.0 

-1000 

94.5 

41.2 

000 

0.8 

• 

0.5 

• 

0.7 

0.6 

- 1.1 

0.8 

06  - 

1.1 

0.0 

0 0 - 0.5 

0.0 

0 

00 

0.0 

- 0.0 

0.0 

0.0  - 

00 

0.0 

o.o  - 0.0 

0.0 

m 

nn 

0 0 

- 00 

O.C 

0.0  - 

0.0 

0.4 

0.3  - 11 

0.2 

0 

0.6 

0.4 

- 09 

0.7 

...... 

0 4 

0.9 

• Insufficient  data  avatiable  to  warrant  setting  figures. 
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Table  IV- 1.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES, 

CLASSIFIED  13Y  INDUSTRY  (Cor.Ur.-ied) 


Items 

. .. 

Chemicals  and 
Allied  Products 

Industrial  Chemicals 

Drugs 

Median  Middle  Range 
Figures  Figures 

Median  Middle  Rang 
Figures  Figures 

Median  Middle  Ra  ige 
Figures  Figures 

4 JfiM 

1«H/A 

r-  1 

1 1 

r 

Number  of  Reporting  Firms'- 

41 

13 

- 

r\ 

t» 

— 

I.  Cost  of  Ail  Research-;  %■  of  Net  Sales 

2.4% 

1.8%  - 

4 6% 

2.8% 

2.4  %- 

3.6% 

5.1% 

34% 

- CA  % 

2.  Company  Financed  Rrwsn-h: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

2.3 

1 * - 

4.4 

23 

2.2  - 

35 

4 9 

34 

— u.  4 

pany:  % of  Total  Cost  of  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 

94.7 

90.4  - 

97.9 

l 

95.7 

91.6  - 

98  4 

918 

883 

- 94  2 

Organizations:  % cf  Such  Research  Done 
Outside  Company 

75.2 

34.7 

10C.0  ! 

67  7 

39  n - 

E4  « 

100.0 

880 

-100.0 

t Distribution  uy  Objective  of  All  Company 
Financed  Research: 

a.  To  Improve  Present  Products  or  Processes 

33.3 

25.7  - 

*93 

31  3 

23.3  - 

50.7 

18  0 

lib 

- 31.1 

b.  To  Create  New  Products  or  Processes 

c.  To  Support  Programs  Usconiuiiutd  to 

533 

40.3  - 

90.5 

534 

40  8 - 

568 

56.0 

50.3 

- 78.9 

Specific  Problems 

10.1 

3.0  - 

15.2 

13  4 

84  - 

16.1 

12  1 

7.7 

- 13.8 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  % of  Net  Sales 
b Cost  of  This  Research  for  Others:  % cf 

2.4 

1.6  - 

4 1 

29 

2.0  - 

3.6 

4 6 

3.0 

- 60 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  % of 

09 

0.0  - 

4 '< 

3 3 

19  - 

7.3 

C.O 

00 

- 0.4 

Research  Done  Wlth.n  Company 

0.4 

0.0  - 

3.2 

3.5 

19  - 

7.2 

00 

0.0 

- 0.4 

6.  Total  Number  of  Professional  Technical 

Persona:  % of  Total  Number  of  Company 
Employees 

3.4 

2.4  - 

54 

32 

2.0  - 

4.1 

4.0 

2.7 

- 36 

1632 

1.  Coat  of  All  Research-:  % of  Net  Sales 

3.1% 

2.l-%- 

5.0% 

34% 

2.6%  - 

38% 

5.1% 

4.0% 

- 7.2% 

2.  Company  Financed  Research: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

2.7 

1.9  - 

4-5 

2.9 

2.3  - 

3.7 

49 

39 

- 72 

pany  % of  Total  Cost  of  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 

94.4 

90.7  - 

97.5 

93.4 

893  - 

93.3 

91.6 

90.3 

- 92.8 

Organizations:  % of  Such  Research  Done 
Outside  Company 

81.5 

37.0  - 

100.0 

67.2 

48.4  - 

92.2 

93.4 

87.1 

-100.0 

3.  NOT  APPLICABLE 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

2.9 

1.9  - 

4.4 

33 

2.2  - 

36 

4 4 

36 

- 6.7 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  % of 

3 2 

0.0  - 

9.e 

7.5 

3.2  - 

18.9 

0.0 

0.0 

- 0.4 

Research  Done  Witnin  Company 

1.1 

0.0  - 

7.3 

7.5 

29  - 

189 

0.0 

0.0 

- 0.4 

5.  Total  Number  cf  Prcfrssisnal  Technical 

Persons:  % of  Total  Number  of  Company 
Employees 

3 8 

1 . . 

2.4  - 

56 

34 

21  - 

4 7 

3.9 

2.9 

- 5.4 

1 Not  ali  firms  submitted  complete  reporta;  therefore  some  of  the  ratios  are  based  or.  a smaller  sample. 

* Cost  of  Ali  Research  includes:  (1)  the  coat  of  research  financed  by  the  company  (both  inside  and  outside  the  company)  ; and 
(2)  the  cost  of  research  that  was  done  for  others  by  the  company. 

Note:  See  iest  column  on  p 63  for  formula  used  to  compute  each  item. 

Source:  IS1  Company  Survey. 
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Table  I V I.  SELECTED  DATA  ON  THE  RESEARCH  ACTT-’mES  O”  JST-VS TRIAL  C 

CLASSIFIED  BY  INDUSTRY  (Continued) 


Paints 

Miscellaneous 

Petroleum  and 

Petroleum 

Chemicals 

Coal  Products 

Products 

Median 

Mldd.e  Riirge 

Medlar.  Middle  Range 

Median  Middle  Range 

Median  Middle  Range 

Figures 

Figures 

Figurea  Figures 

Figures  Figures 

Figures  Figures 

1831 


S 

— 

1 

10 

i 

15 

IS 

— 

1.3% 

• 

1.8% 

1.4%-  3.5% 

08% 

0.5%-  0.7% 

0.8% 

05%-  0.7% 

4 *» 

A.d 

» 

i 

1.S 

1.4  - 2.6 

0.6 

0.5  - 0.7 

0.6 

0.6  - 0.7 

9 o.O 

• 

953 

87.8  - 38  0 

97.7 

95.3  - 98.5 

577 

95.4  - 98.2 

* 

# 

28.2 

13.0  - 48  7 

78.1 

56.7  - 97.1 

76.1 

56  9 -100.0 

# 

• 

43.9 

35  9 - 55.0 

56.9 

41?  -64.8 

50.8 

38.0  - 62.8 

• 

• 

45.0 

40.0  - 59.9 

40.1 

35  7 - 54  6 

40.3 

33.8  - 57.6 

• 

• 

65 

4.3  - 10.1 

5.3 

2.0  - 11.9 

82 

31  - 11.7 

1.3 

• 

1.8 

1.4  - 3.2 

0.6 

0.5  - 0.7 

0.6 

0.5  - 0.7 

0.0 

0.7 

0.0  - 11.9 

1.4 

0.4  - 4.8 

0.9 

0.3  - 23 

0.0 

• 

0.7 

0.C  - 7.9 

0.1 

0.0  - 1.8 

0.1 

0.0  - 1.4 

7.6 

• 

2.8 

! 

1.7  - 89 

1 

1.0  - 1.5 

1.4 

1.0  - 1.5 

1962 

1.7% 

• 

23% 

1.8%-  3.4% 

0.7% 

0.6%-  1.0% 

0.7% 

0.8%-  1.1% 

1.7 

• 

2.4 

1.5  - 28 

0.7 

0.6  - 1.0 

0.7 

0.8  - 1.1 

90.1 

* 

95.4 

90.8  - 98.1 

97.8 

95.5  - 98.9 

97.8 

96.1  - 98.8 

» 

• 

32.5 

91  - (Kj.3 

30.1 

63.4  -100.0 

80.C 

91.7  -100.0 

1.7 

• 

2.4 

1.5  - 3.0 

0.7 

0.6  - 0.9 

0.7 

0.6  - 1.1 

0.0 

* 

5.2 

1.9 

i.O  - 3.9 

1.7 

0.9  - 2.3 

0.0 

* 

3.0 

0.0  - 11.4 

0.4 

0.0  - 1.8 

0.4 

0.0  - l.i 

8.0 

• 

2.9. 

17  - 8.5 

| 1.3 

0.9  - 1.9 

1.5 

1.1  - 2.0 

• Insufficient  data  available  to  warrant  setting  figures. 
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Table  IV-1.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVmES  OF  INDU8TRIAJ  COMPANIES. 

CLASSIFIED  BV  INDUSTRY  (Continued) 


Items 

, , 

Rubber 

■ — j 

Stone,  Clay,  and  Glaus  | 

Primary  Metal 

Median 

Figures 

Middle  Range 
Fgures 

Median 

Figures 

Middle  Range 
Figures 

I Median 
| Fgures 

Middie  Range 
Figures 

JP*1 

Nt 

umbei  of  Reporting  Frms1 

7 

6 

— 

11 

— 

L 

2. 

Cost  of  All  Research2:  % of  Net  Sales 
Comimny  Financed  Research: 

0.9% 

0.8%  - 1.3%  ! 

1.3% 

• 

0.9% 

0.4% 

>-  1.2% 

a.  Total  Cost : % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com-  I 

0.9 

1 

0.7  - 1.2 

1.3 

• 

08 

0.4 

- 1.2 

pany:  % of  Total  Cost  a:  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 
Organisations:  % of  Such  Research  Done 

yy.2 

»*.6  - 99.7 

va.i 

96 .2% -100.0 

97.0 

95.4 

- 98.4 

3. 

Outside  Company 

Distribution  by  Objective  of  All  Company 
Financed  Research: 

<7.7 

• 

• 

* 

94  6 

64.8 

-100.0 

a.  To  Improve  Present  Products  or  Processes 

79  7 

60  1 - 85  I 

55.0 

38  1 - 84  0 

45.5 

41  9 

- 46.5 

b.  To  Create  New  Products  or  Processes 

c.  To  Support  Programs  U (.committed  to 

20.3 

12.4  - 31.7 

18.5 

11.7  - 55.0 

53.9 

521 

- 58.1 

Specific  Problems 
Research  Done  Within  Company: 

4 9 

0.6  - 5.7 

7.0 

C.O  - 15.4 

0.3 

00 

- 3.7 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

0.9 

0.8  - 1.3 

1.3 

• 

0.8 

0.4 

- 1.1 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government-  % of 

22 

0.0  - 4.2 

0.3 

0.0  - 1.3 

0.0 

0.0 

- 4.U 

5. 

Research  Done  Within  Company 

Total  Number  of  Professional  Technical 
Persons  - % of  Total  Number  of  Company 

22 

0.0  - 4.2 

| 

0.1 

0.0  - 13 

0.0 

0.0 

- 0.6 

Employees 

LI_ 

13  36 

1.1 

09  - 2.0 

0.7 

0.3 

- 1.4 

1932 


1. 

Cost  of  All  Research2:  % of  Net  Sales 

1.0% 

0.8%-  1.9% 

• 

• 

0.9% 

o.e%- 

1.3% 

2. 

Company  Financed  Research: 
a.  Total  Cost:  % of  Net  Sales 

0.9 

0.8  - 19 

• 

* 

o.s 

0.6  - 

1.3 

b.  Cost  of  This  Research  Done  WKaln  Com- 
pany: % of  Total  Cost  of  Such  Research 

99.1 

99.0  - 99.7 

96.3 

• 

96.5 

95  5 - 

97  9 

C.  Cost  of  This  Research  Done  by  Nonprofit 
Organizations:  % of  Such  Research  Done 
Outside  Company 

2.5. 

• 

• 

* 

87.0 

50.9  - 

1000 

3. 

4. 

NOT  APPLICABLE 

Research  Done  Within  Company; 
a.  Total  Cost:  % of  Net  Sales 

1.0 

0.8  - 1.9 

• 

0.9 

0.0  - 

1.3 

b.  Cost  of  This  Research  for  Others:  % of 
Research  Done  Within  Company 

1 8 

0.0  - 59 

1.3 

• 

00 

0.0  - 

2.9 

c.  Cost  of  Research  for  Government:  % of 
Research  Done  Within  Compary 

18 

0.0  - 5.9 

08 

• 

0.0 

0.0  - 

O.C 

S. 

Total  Number  of  Professional  Technical 
Persons:  % of  Total  Numhcr  of  Company 
Employees 

2 4 

1.9  - 4 2 

1.2 

* 1 

0.8 

0.4  - 

1.9 

• Insufficient  data  to  warrant  setting  figures 

1 Not  all  firms  submitted  complete  reports;  therefore  some  of  the  ratios  are  based  on  a smaller  sample. 

2 Cost  of  All  Research  includes:  (1)  the  cost  of  research  financed  by  the  company  (both  inside  and  outside  the  company);  and 
(2)  the  cost  of  research  that  was  done  for  others  by  the  eomnanv. 

Note:  Se“  last  column  on  p 63  for  formula  used  to  compute  each  item. 

Source;  191-Company  Survey. 
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Table  IV-i.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES, 

CLASSIFIES:  1ST  INDUSTRY  (Continued) 


Fabricated  Meta! 

Machinery- 

Electrical 

Transportation 

except  Electrical 

Machinery 

Equipment 

Median  Middle  Ranee 

1 Median  Middle  Range 

Median  Middle  Range 

Median  Middle  Range 

Figures  Figures 

Figures  Figures 

Figures  Figures 

Flgu'ra  Figure; 

mi 


8 

- 

12 

- 

9 

— 

10 

- 

0.3% 

0.40c- 

1.5% 

1.7% 

14%- 

26% 

2.7% 

1.6% 

- 4.1% 

15% 

0.6% 

- ).;.7% 

06 

04  - 

1.5 

1.4 

1.1  - 

2.0 

2.7 

1.4 

- 4.1 

0.8 

0.8 

- 2.4 

97  0 

86.7  - 

98.6 

99  0 

972  - 

99.6 

100.0 

—ICO  j 

10C.0 

89.7 

-100.0 

43. 5 

28.5  - 

80.7  j 

25.0 

5 6 - 

3».S 

• 

• 

• 

• 

536 

34?  - 

75.6 

ei.o 

39.0  - 

66.9 

43  1 

293 

- 66.6 

80.1 

33.0 

- 79.0 

38.0 

20.1'.  - 

50  4 

350 

26  6 - 

534 

54.7 

23.5 

- 62.3 

27.9 

15.5 

- 48  8 

4.0 

1.9  - 

84 

4.1 

0.9  - 

14.2 

2.5 

2.1 

- 8.4 

20 

0.0 

- 5.0 

06 

0.4  - 

1.5 

1.6 

14  - 

2.6 

2.7 

1 6 

- 4.1 

1.7 

0.6 

- 14.7 

2.2 

0.0  - 

83 

10.7 

19  - 

21.7 

25.0 

C.O 

- 30.4 

13  9 

0.0 

- MS 

1.4 

0.0  - 

8.2 

10.7 

1.9  - 

21.4 

24.1 

o.o 

- 30.4 

10.2 

0.0 

W.5 

0.8 

0.6  - 

1.1 

1.2 

09  - 

1.7 

.’.7 

1.4 

- 2.5 

1.3 

0.6 

- 4.1 

1962 


0.8% 

0.6%- 

1.5% 

1.5% 

1.3%- 

3.4% 

3.6% 

2.3% 

- 80% 

1.8% 

0.9% 

- 8.3% 

0.7 

0.6  - 

1.5 

1.4 

0.9  - 

t 

1.6 

2.7 

1.8 

- 4.7 

1.4 

0.9 

- 1.9 

86.5 

88.1  - 

98.2 

981 

96.8  - 

997 

9(  r 

98.9 

-100.0 

100.0 

99.5 

-100.0 

37.5 

22.5  - 

74.6 

12  0 

0.0  - 

43.8 

• 

• 

• 

• 

0.8 

0.6  - 

1.4 

| 

1.5 

1.3  - 

3.4 

3.6 

2.2 

- 8.0 

1.7 

0.9 

- 8.3 

4.5 

0.1  - 

12  2 

13  7 

GO  - 

33.7 

31.5 

0.0 

- 33  8 

22.2 

0.0 

- 63.0 

4 4 

0.1  - 

10  9 

13.7 

0.0  - 

31.7 

31.5 

0.0 

- 33  .8 

17.7 

0.0 

-63  0 

1.0 

0.7  - 

1 2 

i 

09  - 

1.9 

24 

16 

- 35 

1.1 

0.7 

39 

• Insufficient  data  available  to  warrant  setting  figures. 
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T*fc!e  IV-1.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  IN  DU  STRIA!.  COMPANIES, 

CLASSIFIED  BY  INDUSTRY  usnUnueu) 


Items 


Aircrait 

Professional 
Scientific  uiu  Con- 
trolling Instruments 

Median  Middle  Range 
Figures  Figures 

Medlar  Middle  Range 
Figures  Figures 

Laboratory 

Instruments 


Median  Middle  Range 
Figures  Figures 


1961 


Number  of  Reporting  Firms' 

5 — 

19 

— 

6 

— 

L Cost  of  All  Research2:  % of  Net  Sales 

14.79c  • 

3.9% 

1.7% 

- 10.3% 

7.6% 

3.2% 

- 10.5% 

t Company  Financed  Research: 

a.  Totai  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

2.4 

n k 

*»->y 

1 « 

J T 

2.9 

0.7 

- 10.2 

pany:  % of  Total  Cost  of  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 

100.0  • 

iO.'.O 

97  9 

-100.0 

100.0 

-loco 

0'"anlrations:  % of  Such  Research  Done 
Outside  Company 

* 

• 

o 

4 

9 

1 Distribution  by  Objective  of  All  Company 

Financed  Research : 

a To  Improve  Present  Products  or  Procesies 

69.0  • 

38.0 

167 

- 03.2 

25.0 

13A 

- 46  5 

b.  To  Create  New  Products  ot  Processes 

c.  To  Support  Programs  Uncommitted  to 

31.0  • 

48.1 

39.9 

- 73.6 

56.6 

46.3 

- 80.1 

Specific  Problems 

00  • 

1.0 

0.0 

- 89 

8.6 

0.0 

- 7.2 

4.  Research  Done  Within  Company. 

a Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

14.7  • 

3.9 

1.7 

- 10.3 

7.6 

32 

- 10.4 

Research  Done  Within  Company 
c.  Cost  of  Reseairch  for  Government:  % of 

56.5 

154 

0.5 

- 44.6 

115 

0.0 

- SI  .9 

Research  Done  Within  Company 

56.5  • 

15.4 

015 

- 44.6 

115 

0.0 

- 81.3 

5.  Total  Number  of  Prafesalcnal  Technical 

Persons:  % of  Total  Number  of  Company 
Employees 

4.1  * 

3.4 

1.7 

- 6.5 

4.8 

20 

- 7.6 

1961 

L Cost  of  All  Research-:  % of  Net  Sales 

• • 

4.4% 

Z.  Company  Financed  Research: 

1 

&.  ToUi  v^ost:  % of  Net  Sale* 

b.  Coat  of  This  Research  Done  Within  Com- 

* • 

2.1 

1.7 

pany:  % of  Total  Cost  of  Such  Research 
c.  Cost  of  Thi*  Research  Done  by  Nonprofit 

100.0  • 

100.0 

986 

-100.0 

100.0 

99.5 

-100.0 

Organizations:  % of  Such  Research  Done 
Outside  Company 

• • 

• 

• 

• 

* 

S.  NOT  APPLICABLE 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

• • 

4 4 

1.8 

- 9.6 

7.6 

3.8 

- 11.4 

Research  Done:  Within  Company 

63.0  • 

12.5 

0.5 

- 46  3 

3.0 

0.0 

- 60.5 

Research  Done  Within  Company 

63.0  • 

12  5 

0.2 

-46  3 

3.0 

0.0 

- 55.9 

6.  Total  Number  of  Piofesalonal  Technical 

Persons:  % of  Total  Number  of  Company 
Employees 

* • 

3.3 

1.7 

- 7.2 

46 

24 

- 7.9 

ios  are  based  or  a smaller  sample. 


• Insufficient  data  to  warrant  setting  figures 

! Not  all  firms  submitted  complete  reports;  therefore  some  of  the  rat 
2 Cost  of  All  iL»«earch  Includes:  (1)  the  cost  of  research  financed  by  the  company  (both  inside  and  outside  the 
C2)  the  coat  of  research  that  was  done  for  others  bj  the  company. 

Note:  See  last  column  on  p.  83  for  formula  used  to  compute  each  item 
Source:  101-Ccmpnny  Survey. 


■ompany) ; and 


Table  IV-!.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL 
COMPANIES,  CLASSIFIED  BY  INDUSTRY  (Concluded) 


MVVUAUlVtU 

Instruments 

Other  Professional, 
Scientific,  and  Con- 
trolling Instruments 

1 

Median 

Figures 

Middle  Range 
Figures 

Median 

Figures 

Middle  Range 
Figures 

Method  >f  Calculations 

i 

iasi 

* 

— 

8 

- 

2.5% 

• 

2.6% 

1.6%- 

9.4% 

Lines  <4  4 S t 6)  -r  Line  21 

2.3 

* 

2.3 

1.6  - 

5.4 

Line  10  Line  21 

38.4 

• 

99  4 

95.5  -100.0 

Line  7 r-  Line  10 

• 

• 

• 

• 

Line  » — Lines  (8  + 9) 

564 

39.9 

• 

• 

37.6 

58.8 

1 

C3  03 

«5 

44.2 
73  4 

Line  11  — Ll?ie  10 
Line  12  — Line  10 

0.0 

■« 

0.0 

0.0  - 

4.7 

Line  13  Line  10 

2.4 

* 

2.9 

1.8  - 

9.4 

Line  4 -i-  Line  21 

8.5 

• 

31.6 

10  4 - 

48.1 

Lines  (5  + 6)  — Line  4 

8.5 

• 

31.6 

3.9  - 

481 

Line  .*•  — Line  4 

3.4 

• 

2.3 

i 

1.1  - 

1 

104  ! 

1 Line  18  Line  24 

i 

1902 

2.1% 

* 

2.4% 

1.7%- 

9.6% 

Lines  (4  f 3 + 9>  -*•  Line  21 

2.0 

* 

2.0 

1.7  - 

52 

Line  10  - Line  21 

98.9 

• 

99.4 

98.8  -100.0 

Line  7 - Line  10 

• 

• 

i • 

# 

1 

Line  8 — Lines  <8  + 9) 

2.1 

• 

2.4 

1.7  - 

99 

Line  4 Line  21 

6.2 

• 

34.8 

11.7 

35.5 

Lir.es  (5  4 6>  -=•  Line  4 

tt‘< 

* 

84  8 

117  - 

Vi  ft 

I .i  tie’s  Lire  4 

i 

33 

• 

23 

12  - 

120 

I.ine  18  — Lir.e  24 

* Insufficient 
3 References 

data  available  to  warrant  netting  figures, 
are  to  line  numbers  on  the  questionnair »•  *cc  . 

Appendix  C Columns  <a'  plus 

(b)  of  the  questionnaire  were  used  for  1951  data  and  columns  ,'c)  plus  (d>  were  used  for 
1952  data. 
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Tat  ic  IV  SELECTED  DATA  ON  THE  RESEARCH  ACTIV  ITIES  OF  INDUSTRIAL  COMPANIES. 

CLASSIFIED  BV  SIZE 


Items  | 

A ll  tTHrvjvfl 

than 

&0u  n-mpioyeea 

500-2, COO 
Empioyeen 

Median  iliddie  Range 
Figures  Figures 

Median  Middle  Range 
Figures  Figures 

Mediae  Middle  Range 
Figures  Figures 

1951 

Number  of  Reporting  Firms' 

191 

— 

12 

— 

28 

- 

1.  Cost  of  AU  Research2:  % of  Net  Sales 

1.3% 

o e-: 

"c-  2.8% 

3.2% 

1.0% 

5.0% 

19% 

l.i%- 

45% 

2.  Company  Financed  Research: 

a.  Total  Cost:  % a!  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

1.1 

06 

- 2.3 

3.2 

1.0 

- 4 7 

1.8 

09  - 

•1.2 

puny;  % of  Total  Cost  of  Such  R»*ear:b 
c.  Cost  of  This  R *•<»»'  a Done  bv  Nonprofit  i 

98.0 

94.6 

-100.0 

100.0 

98  4 

-1000 

98.7 

9512  -1 

L0O.C 

Organizations:  % of  Such  Research  Uoue 

Outride  C’nrr.nnny 

Kfi  C 

21.7 

- 98.8 

* 

* 

46.7 

17.0  - 

87.6 

3.  Distribution  by  Objective  cf  AU  Company 

Financed  Research: 

a To  Improve  Present  Products  or  Processes 

16.1 

300 

- 62.3 

46.5 

20.7 

- 65.6 

32.4 

18.7  - 

50.2 

b.  To  Create  New  Products  or  Processes 

c.  To  Support  Programs  Uncommitted  to 

43.7 

29.0 

- 60.2 

46.5 

27.8 

- 56.5 

64.7 

34.6  - 

73.9 

Specific  Problems 

4 5 

0.0 

- 1 O 9 

0.0 

0.0 

- 10.0 

4.2 

0.0  - 

12.1 

4.  Research  Don*  Within  Company: 

a Total  Cost:  % of  Net  Sales 

b.  Cost  of  Tbis  Research  for  Others:  Vi  u.' 

1.3 

C t 

- 2.7 

2.7 

0.8 

- 4.3 

IP 

1.1  - 

4 7 

Research  Done  Witbin  Company 
C.  Cost  of  Research  for  Government:  91  of 

0.3 

00 

- 8.7 

0.0 

0.0 

- S.7 

0.5 

0.0  - 

115 

Research  Done  Within  Company 

0.0 

0.0 

- 7.3 

0.0 

0.0 

- 1.5 

0.0 

0...  - 

6.0 

5.  Total  Number  of  Professional  Technical 

Persons:  % of  Total  Number  of  Company 
Employees 

1 5 

0.7 

- 3.1 

6.7 

1.8 

- 135 

4.3 

1.6  - 

6.3 

1952 


L Cost  of  AU  Research2:  % o'  Net  Sales 

1.4% 

0.7% 

- S.4% 

3.8% 

1.0% 

- 512% 

2.3% 

1.4%-  512% 

I.  Company  Financed  Research: 

a Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Witbin  Com- 

13 

0.7 

- 2.6 

3.4 

1.0 

- 4.7 

2.0 

15  - 47 

pany:  % of  Total  Cost  of  Such  Research 
c.  Cost  of  Tbis  Research  Done  by  Nonprofit 

97.8 

94.4 

- 998 

100.0 

98.9 

-100.0 

99.8 

9-1.9  -100.0 

Organizations:  % of  Such  Research  Done 
Outside  Company 

61.5 

18.0 

-100.0 

• 

• 

• 

• 

8.  NOT  APPLICABLE 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

1.4 

0.7 

- 3.3 

2.9 

1.0 

- 5.2 

5.1 

1.4  - 5.1 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  % of 

0.9 

0.0 

- 11.5 

A A 

0.0 

- 6.8 

2.0 

0.0  - 11.3 

Research  Done  Witbin  Company 

0.0 

0.0 

- 9.0 

0.0 

0.0 

- 6.8 

0.0 

0.0  - 8.1 

(»  194-4.1  "WT 1- ....  .9  D.afa..u.al  Tsshnlesl 

Persons:  % of  Total  Number  of  Company 
Employees 

1.5 

0.8 

- 3.3 

6.S 

21 

- 139 

4 3 

17  - 79 

* Insufficient  data  available  to  warrant  setting  figures 

* Not  al!  firms  submitted  complete  reports,  therefor*  some  of  the  “ntios  are  based  01  a smaller  sr.mpie. 

2 Cost  of  Aii  Research  includes;  t'ii  the  cost  of  reseau.h  financed  by  the  company  (both  inside  and  outside  tbe  company);  and 
(2)  the  cost  of  research  that  was  done  for  others  by  the  company. 

Source:  191 -Company  Survey. 


Table  IV4.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES, 

CLASSIFIED  BY  SIZE  > Continue  • 


2,000-5, Clou 

9.0O0- 7.000 

1 _ 

v ,um>-iu(ijuv 

Items 

Employees 

Employees 

Employees 

Median  Middle  Range 

Median  Middle  Range 

Median  Middle  Range 

Figures  Figures 

Figures  Figures 

Figures  Figures 

1951 

Number  of  Reporting  Firms1 

•47 

— 

24 

- 

17 

— 

1.  C«st  of  All  Research2:  91  of  Net  Sales 

1.495) 

0.691 

- 2 59? 

1.3% 

0.6%- 

2.6% 

1.7% 

0.995) 

- 4.4% 

2.  Company  Financed  It^aear ch: 
a Total  Cost;  Or  of  Net  Sales 

13 

0.8 

- 2.2 

1.2 

0.6  - 

1.9 

1.5 

0.8 

- 30 

b Cost  of  This  Research  Done  Within  Com- 
pany; 9c  of  Total  Cost  of  Such  Research 

97.9 

93.6 

100.0 

96.2 

932  - 

1 

99  2 

97.3 

94.2 

- 97.9 

c.  Cost  of  This  Research  Dene  by  Nonprofit 
Organizations;  9c  of  Such  Research  Done 
Outside  Company 

17.4 

0.0 

- 86.3 

39.5 

15.4  - 

78.8 

; 

87.2 

27.0 

-100.0 

3.  Distribution  by  Objective  of  All  Company- 
Financed  Research: 

a To  Improve  Present  Products  or  Processes 

46.4 

32  5 

61.0 

584 

31.3  - 

68.3 

48.0 

38.1 

- 56.8 

b To  Create  New  Froducts  or  Processes 

43.4 

326 

- 59.4 

36.0 

24 .7  - 

62.8 

42.3 

31.2 

- 56.9 

c.  To  Support  Programs  Uncommitted  to 
Specific  Probietra 

3 6 

0.0 

- 10.0 

2.8 

00  - 

8.0 

6.0 

1.8 

- 13.2 

i.  Research  Done  Within  Company; 
a Total  Cost:  % of  Net  Sales 

1.3 

0.6 

- 2.4 

1.2 

0.6  - 

2.5 

1.6 

0.9 

- 4.0 

b.  Cost  of  This  Research  for  Others;  % of 
Research  Done  Within  Ccmpany 

0.0 

0.0 

| 

- 

0.4 

0.0  - 

105 

O.C 

00 

- 11.9 

c.  Cost  o'  Research  for  Govtrument:  % of 
Research  Done  Within  Company 

O.C 

0.0 

- 5.6 

0.£ 

0.0  - 

5 8 

0.0 

0.0 

- 35 

5.  Total  Number  of  Professional  Technical 
Persona:  % of  Total  Number  oi  Company 
Employees 

10 

05 

- 2.4 

1.2 

0.7  - 

1.8 

1.8 

0.7 

- 24 

105* 


L 

Cost  of  All  Research2:  91  of  Net  Sales 

1.5% 

0.7% 

- 25% 

1.4% 

0.791- 

2.5% 

2 

1.191- 

4.9% 

2. 

Company  Financed  Research: 

a Total  Cost:  % of  Net  Sales 

1.4 

0.7 

- 2.4 

1.2 

0 8 - 

2.0 

1.5 

1.1  - 

• ^ 

«.  • 

b.  Cost  of  This  Research  Done  Within  Com- 
pany; % of  Total  Cosi  of  Such  Research 

98.1 

91.9 

100.0 

95  9 

92.5  - 

99  4 

060 

93.6  - 

98.3 

c.  Cost  of  This  Research  Done  by  Nonprofit 
Organizations:  % of  Such  Research  Done 
Outside  Company 

27.9 

0.0 

- 90  3 

40.5 

82  - 

91.1 

RY0 

27  3 - 

963 

3. 

4. 

NOT  APPLICABLE 

Research  Done  Within  Company: 
a.  Total  Cost:  % of  Net  Sales 

1.5 

0.7 

2.5 

1.3 

0.7  - 

21 

20 

1.1  - 

4.5 

b.  Cost  of  This  Research  tor  Others:  % of 
Research  Done  Within  Cormeny 

0" 

0.0 

- 10  1 

0.4 

0.0  - 

11.3 

04 

00  - 

11  9 

c.  Cost  of  Research  for  Govern  nent:  % of 
Research  Done  Within  Company 

00 

0.0 

- 8.1 

0 4 

00  - 

11.2 

0.0 

0.0  - 

1.7 

u. 

jutni  Number  nf  Professional  Technical 
Persons.  % of  Total  Number  of  Company 
Employees 

1.1 

06 

- 24 

14 

O.C  - 

20 

55 

0.8  - 

2.6 

1 Not  all  firms  submitted  complete  reports;  therefore  some  of  the  rRtios  are  based  on  a smaller  sample. 

2 Cost  of  Ali  Research  includes  'll  the  cost  of  research  financed  by  the  company  (both  inside  and  outside  the  company);  and 
* 2 ) the  cost  of  research  that  was  done  for  others  by  the  company. 

Source:  191-Compauy  Survey 
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Table  IV-2.  SELECTED  DATA  ON'  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES. 

CLASSIFIED  BV  SIZE  (Concluded! 


Items 


1 

10.000-25,000 

25,000-50,000 

50,000  Employees 

| Employees 

Err  -.loyees 

and  Over 

i 

j Median  Middle  Range 

| Median  Middle  Rang* 

1 Median  Middie  Range 

J 

| Figures  Figures 

1 Figures  Figures  j 

Figures  Figures 

1951 


Number  of  Reporting  Firms1 

34 

— 

17 

— 

12 

— 

I. 

Cost  of  All  Research-:  ft  of  Net  Sales 

9.9ft 

0.5  ft- 

2.4ft 

0.5ft 

0.3ft 

- 1.0ft 

1.1ft 

04ft- 

2.0ft 

2. 

Company  Financed  Research: 
a.  Total  Cost.  ft  of  Net  Sales 
b Cost  of  This  Research  Done  Within  Com- 

0.8 

0.4  - 

23 

0 5 

0 3 

- 1 0 

0.9 

0.4  - 

1.8 

pany:  ft  of  Total  Cost  of  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 

97.7 

95  2 - 

98  9 

97  7 

968 

- 99  5 

52  3 

o6  c 

S9.7 

Organizations-  ft  of  Such  Research  Done 
Outside  Company 

66  3 

48.0  - 

94  1 

76  8 

57.5 

-100.0 

72.b 

44.5  - 

90.9 

S. 

Distribution  by  Objective  of  All  Company- 
Financed  Research: 

a.  To  Improve  Present  Products  or  Pro. esses 

47  0 

33  4 - 

55  8 

46.5 

316 

- 68  1 

69.0 

291  - 

79.0 

b.  To  Create  New  Products  or  Processes 

c.  To  Support  Programs  Uncommitted  to 

464 

31  9 - 

55. 0 

38  8 

286 

- 59  4 

27.3 

17  8 - 

55.0 

Specific  Problems 

6.5 

38  - 

14  0 

5.0 

05 

4*  4 
10.1 

5.0 

2.i  - 

13.7 

4. 

Research  Done  Within  Company: 

a.  Total  Cost:  ft  of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  ft  of 

0.9 

0.4  - 

2 4 

05 

03 

- 10 

1 

1 1 

04  - 

2.0 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  ft  of 

38 

0.0  - 

10  3 

0.1 

0.0 

- 25 

4.1 

0.7  - 

135 

Research  Done  Within  Company 

1.1 

00  - 

10.3 

O.i 

0.0 

- 1.4 

2.6 

0.7  - 

13.5 

5. 

Total  Number  of  Professional  Technical 

Persons:  ft  of  Total  Number  of  Company 
Employees 

1.1 

0.7  - 

29 

0.8 

03 

- 1.4 

1.4 

0.7  - 

2.1 

1952 

J. 

Cost  of  All  Research2:  ft  of  Net  Sales 

0.9ft 

0 
-J 

1 

i.9ft 

0.6ft 

0.3  ft 

- 12ft 

1.2ft 

0 
k> 

1 

2.9ft 

2. 

Company  Financed  Research: 
a Total  Cost:  ft  of  Net  Sales 
b.  Cost  ol  This  Research  Dor*  Within  Com- 

08 

0.6  - 

1.8 

1 

0.6 

0.3 

- 1.1 

1.1 

02  - 

2.9 

pany:  ft  of  Total  Cost  of  Such  Research 
c.  Cost  of  This  Research  Done  by  Nonprofit 

97.0 

94.9  - 

98.7 

97.0 

96  2 

- 99.2 

993 

94.7  - 

99.8 

Organizations:  ft-  of  Such  Research  Done 
Outside  Company 

1 67.0 

42.5  - 

94.1 

82  7 

536 

4 fWi  A 
“4WWW 

66  0 

42.0  - 

89.3 

o. 

NOT  AF  PLlCAifcE 

4. 

Research  Done  Within  Company: 

a.  Total  Cost:  ft  of  Net  Sales 

b Cost  of  This  Research  for  Others  : ft  of 

0.8 

07  - 

1.8 

0.6 

0 3 

- 1 2 

1.2 

0.2  - 

2.9 

Research  Done  Within  Company 

3 8 

0.0  - 

20  1 

0.1 

00 

- 23 

3 P 

0.6  - 

11  7 

c.  Cost  of  Research  for  Government:  -V  of 

Research  Dine  Within  Company 

3.5 

0.0  - 

20  1 

0 1 

00 

- 1.9 

2.6 

06  - 

11  4 

5. 

Total  Number  of  Professional  Technical 

Persons:  ft  of  Total  Number  of  Company 
Employees 

1.1 

0.8  - 

2 7 

0.9 

04 

- 1 5 

1.5 

11- 

2.7 

1 Not  a!J  firms  suhmit'nd  complete  reports;  therefore  some  of  tV"  ratios  are  based  on  a smaller  sample 

: Cost  of  All  Research  Includes:  (1)  the  cost  of  research  financ-d  by  the  company  (both  inside  and  outside  the  company);  and 
(2)  the  cost  of  research  that  was  done  for  others  by  the  company 
Source:  191-Company  Survey. 
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T°.ble  IV-3.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES, 

C!AS?!F!KD  HV  *NB1'ST”Y 


(Ratio*  Computed  from  Aggregate  Amount*) 


Items 

All  Firms 

i 

Food  end 
Kindred 
Products 

_l 

Food  except 
Beverages 

1 

Textile 
and  Apparel 

Furniture 

1951 

Number  of  Reporting  Firms* 

104 

12 

9 

9 

5 

Net  Sales  of  Reporting  Firms-  '.in  millions) 

151,925 

$6,396 

*7,648 

$864 

$109 

1.  Cost  of  All  Research  ':  % of  Net  Sales 

1.6'/ 

0.2*7- 

03% 

1.0% 

0.5% 

2.  t onipan>  Financed  nnwarch; 

, 

a Total  Cost:  % of  Net  Sales 
h Cost  of  This  Research  Done  Within  Com- 

1 2 

0 2 

0.2 

1.0 

05 

pany:  % of  Total  Cost  of  Such  Research 
c.  Cost  ot  This  Re-?arch  Done  by  Nonprofit 

97  3 

92  2 

92  0 

97  8 

91  9 

Organizations.  % of  Such  Research  Done 
Outside  Company 

65  7 

€35 

05  3 

85  2 

0.0 

3.  Distribution  by  Objective  of  All  Company 

Financed  Research: 

a.  To  improve  Present  Products  or  Processes 

49  7 

452 

44  4 

40.8 

57.5 

b.  To  Create  New  Products  or  Processes 
c To  Support  Programs  Uncommitted  to 

fTZ 

■JO  P 

32  6 j 

1 

49.1 

39.9 

Specific  Problems 

8 0 

22  0 

23  0 

10  1 

2.6 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  for  Others:  % of 

1.6 

02 

0.2 

1 0 

0.5 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  % of 

25.9 

13.8 

09 

00 

Research  Done  Within  Company 

25.2 

138 

0 1 

00 

5.  Total  Number  of  Prsfrsslonal  Technical 

Persona:  % of  Total  Number  of  Company 
Employees 

1.4 

0.5 

0.8 

1 

03 

1952 


Net  Sales  of  Reporting  Firms-’  (ir.  millions) 

$52,027 

$8,710 

$7,955 

$762 

$185 

1.  Cost  o*  A11  Research1:  % of  Net  Sales 

2.0% 

03% 

0 3% 

1 3% 

0.6% 

2.  Company  Financed  Research: 

a Total  Cost:  % of  Net  Sales 

b.  Cost  of  This  Research  Done  Within  Com- 

14 

0.2 

0.2 

1.3 

A C 

V.V 

pany:  % of  Total  Cost  of  Such  Research 
c Cost  of  This  Research  Done  by  Nonprofit 
Organizations'  % of  Such  Research  Done 

97. 2 

93  2 

93.1 

97.5 

909 

Outside  Company 

62  8 

65  6 

67  4 

89  6 

0.0 

3.  NOT  APPLICABLE 

4.  Research  Done  Within  Company: 

a.  \ oi ai  Cost:  •"/  of  Nei  Sities 
b Cost  of  This  Research  for  Others:  % of 

1 A 

0 2 

0 3 

1 .3 

0.5 

itw.hctii  ui  v»  jthifi  v.,Oii»tz*n»y 

c.  Cost  of  Research  for  Gov-rnrn&nl:  r\  of 

27.7 

14  2 

15.1 

2 1 

0.0 

Research  Done  Within  Co  mpany 

27.0 

14  2 

15  1 

0 4 

00 

5.  Totai  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Company 

Employees 

1.8 

0.6 

0.5 

0.7 

0.3 

i Not  alt  firms  submitted  complete  reports,  therefore  some  of  the  ratios  are  based  on  a smaller  sample 
Figures  for  some  companies  were  estimated. 

"Cost  of  All  Research  includes:  (1>  the  cost  of  research  financed  by  the  company  (both  ins.de  and  outside  the  company);  and  (2'  the  cost  oi 
research  that  was  done  for  others  by  the  company. 

Source:  191-Compar.y  Survey. 


Table  P.’-S.  SELECTED  DATA  ON  THT  P.ECEAROH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES, 

CLASSIFIED  BY  INDUSTRY  (Continued) 

(Ratios  Con  'ited  from  Aggregate  Amount*) 


— - - 

Paper, 
Lumber,  and 
Wood 
Products 

r — l 

■ — | 

! 

Paper  and 
Allied 
Products 

Chemicals 
and  Allied  1 

pf'0<iUCt«  j 

1 

Industrial 

Chemicals 

Drugs 
1 

Paints 

1 i 

Miscel- 

laneous 

Chemicals 

Petroleum 

and  Coal 
Product* 

19M 


14 

10 

41 

13 

9 

5 

10 

15 

$940 

$685 

$5,607 

$3,902 

$727 

$50 

$480 

$13,042 

0.6  Or 

0.7% 

3.2% 

1 

3 3% 

4.50$ 

1.8% 

2.3% 

0.6% 

0.6 

07 

3.1 

31 

i.i 

1.8 

2.0 

0.6 

97.2 

96  7 

95  5 

972 

90.7 

83.8 

93.5 

95  9 

64.8 

65.6 

75.2 

76  i 

90.1 

35.6 

324 

70.1 

56.5 

60.2 

31.8 

29  7 

32.7 

40.5 

40.8 

53.6 

38.8 

34.1 

55.5 

56.3 

554 

44  9 

52.0 

38.8 

4.7 

! 57 

12.7 

1(0 

11.9 

14.6 

7.2 

7.6 

0.6 

0.7 

3.0 

32 

4.1 

1.5 

| 2.2 

0.6 

1.3 

1.6 

4 1 

4.1 

18 

13 

126 

2 3 

0.6 

0.8 

3.3 

3.6 

0.2 

0.0 

10  7 

20 

0.6 

0.7 

3.1 

30 

36 

5.3 

2.6 

1.3 

;au 


$916 

$659 

$3,989 

$722 

$48 

$499 

S13.860 

0.7  Vc 

0.9% 

3.83- 

51% 

2.2% 

2.4% 

0.7% 

0.7 

0.9 

36 

5.0 

2.1 

2.1 

07 

968 

96.3 

96  9 

89.9 

84.0 

925 

94  6 

74.4 

75.1 

77.3 

763 

90.1 

38.5 

51.6 

50.0 

0.7 

1 

08  1 

1 

*•4 

I 

3.7 

45 

t Q 
*■” 

2.3 

07 

1.1 

1.3 

5 2 

5 4 

1 9 

3.2 

15  6 

2.5 

0.3 

0.4 

4 5 

52 

04 

1 S 

il  4 

2.1 

C7 

0 8 

3.7 

3.i, 

39 

ft.fi 

2.8 

t 

1.3 

Tahir  IV-S.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMP ANTES, 

CLASSIFIED  EV  iUBJ  STHV  (Cvniinueoi 


'Ratio*  Computed  from  Amcrentte  Amount*) 


Items 

Petroleum 

Products 

Rubber  | 



Stone. 
Clay,  and 
Glass 

Primary 

Metal 

Fabricated 

Metal 

f«r»* 

r -nber  uf  Reporting  Firms! 

13 

7 

6 

11 

b 

Net  Sale?,  cf  Reporting  Firms-  tin  millions) 

312,6/u 

$2.2*1 

3901 

33.C4C 

SI. 933 

1.  Cost  of  All  Research':  7 of  Net  Sales 

o.et 

107 

1.67 

0 57 

0 

2,  Comnaity  Financed  Research: 

' 

a Total  Cost:  7 of  Net  Sales 
b Cost  of  This  Research  Done  Within  Com- 

06 

0.8 

j .6 

0.0 

0.5 

pany:  7 of  Total  Cost  of  Such  Research 
c Cost  of  This  Research  Done  by  Nonprofit 

96.6 

99.0 

98.2 

97  1 

93.6 

Organizations:  7 of  Such  Research  Done 
Outside  Company 

64  4 

60.2 

51  2 

87.2 

56.8 

3.  Distribution  by  Objective  of  Ail  Company 

Financed  Research: 

a.  To  Improve  Present  Products  or  Processes 

53.2 

71.3 

530 

41  3 

557 

b.  To  Create  New  Products  or  Processes 
c To  Support  Programs  Uncommitted  Lo 

39  0 

25  1 

32  7 

57.0 

37.2 

Specific  P.ob'ems 

7.8 

3.6 

14.3 

1.7 

7.1 

4.  Research  Done  Within  Company: 

a.  Total  Cost:  ft  of  Net  Sales 
b Cost  of  Th.s  Research  for  Others:  7 of 

06 

1.0 

1.5 

! 

0.6 

0.5 

Research  Done  Within  Company 
c.  Cost  of  Research  for  Government:  7 of 

2.3 

90 

1.0 

3 1 

4.5 

Research  Done  Within  Company 

2.0 

9.0 

1.0 

OS 

4.3 

5.  Total  Number  of  Professional  Technical 

Persons:  7 of  Total  Number  of  Company 
Employees 

1.3 

2 1 

i.i 

C.6 

0.8 

1932 


Net  Sales  of  Reporting  Firms-  (in  millions) 

313.470 

32.338 

1891 

32.926 

31.935 

L Cost  of  All  Research*:  7 of  Net  Saies 

0.77 

1.17 

1.67 

0.77- 

0.67 

2.  Company  Financed  Research: 
a Total  Cost:  7 of  Net  Sales 

0.7 

1.0 

1 6 

0.7 

0 6 

b.  Cost  of  This  Research  Done  Within  Com- 
pany 7 of  Total  Cost  of  Such  Research 

94  9 

II 

99  1 

96.7 

96  7 

93.7 

c.  Cost  of  This  Research  Done  by  Nonprofit 
Organizations:  7 of  Such  Research  Done 
Outside  Company 

46  5 

487 

417 

77  9 

51.9 

3.  NOT  APPLICABLE 

« *•»  . . - - 4.  v\  ii'liL  I _ /n  - 

«.  lWhfm i'll  »/uiic  *t  mini  v -vni|»«miij  . 

a Total  Cost:  7 of  Net  Sales 

0.7 

1.1 

15 

07 

0.6 

b.  Cost  of  This  Research  for  Others:  9?  of 
Research  Done  V/ithin  Company 

2 5 

5 .Si 

1 

14 

2 5 

6 9 

c.  Cost  of  Research  for  Government'  7 of 
Research  Done  Within  Company 

2.1 

5.9 

1.3 

VO 

C 4 

5.  Total  Number  of  Professional  Technical 
Persons:  7 of  Total  Number  of  Company 
Employees 

1.4 

1 ” 

1.3 

0.7 

0.9 

i Not  all  firm*  submitted  complete  reports;  therefore  some  of  the  ratios  based  on  s smai.'er  sample. 

■i  Figures  for  some  companies  were  estimated. 

•i  Cost  of  All  Research  includes:  (1)  the  cost  of  research  financed  by  the  company  (both  inside  and  outside  the  company'-  and  tre  cost  of 
research  that  was  done  for  othsrs  by  the  company. 

Source:  191-Company  Survey. 


Taste  ;\-3.  SELECTED  DATA  ON  THE  RESEARCH  ACTIVITIES  OF  INDUSTRIAL  COMPANIES. 

CLASSIFIED  BV  INDI'STRV  (Concluded) 

(Ratio*  Comput'd  from  Aggregate  Amounts) 


Machinery 

except 

Electrical 

Electric  r.! 
Machinery 

Transportation 

Equipment 

m 

Professional. 

Scientific. 

and 

Controlling: 

Instruments 

Laboratory 

Instruments 

Mei:!'.  Tical 

Instruments 

Other 

Professional, 
Scientific  & 
Controlling 
Instruments 

19M 

12 

9 

10 

5 

s r> 

A «/ 

fi 

5 

8 

*2,675 

56.097 

$4,269 

$1 .012 

$824 

$285 

*196 

5343 

1.0  C< 

2 i rr 

4 ftC 

12  3rc 

6.4(7 

13.3# 

1.9# 

3.1  vc 

1.4 

2.0 

2.2 

4 9 

2.3 

29 

1.6 

22 

S3.2 

99.3 

99.7 

100  0 

97  6 

996 

i 

95.8 

96  2 

24  4 

54.S 

8.8 

C.O 

45.1 

59.5 

66.2 

; 

33.7 

62.0 

53.0 

633 

44.3 

52  1 

.VS  6 

59.3 

41.4 

339 

41.1 

33  5 

54  1 

38.7 

31  0 

39  4 

47  3 

4 1 

5.9 

3 2 

1.6 

1 

92 

104 

1.3 

113 

1.9 

3.1 

4 0 

12  2 

0.3 

13.3 

18 

3 1 

28  4 

367 

48  1 

00  3 

64.3 

78  6 

14.3 

294 

23.3 

367 

44  1 

599 

63  * 

779 

14  3 

29.1 

1.2 

1.0 

23 

4 4 

3 1 

49 

1.8 

2.2 

1952 


*2,766 

*7.045 

*1.329 

*1.618 

*992 

54*2 

*189 

*371 

2.2  7 

3.9# 

4 6# 

9.5# 

6 4# 

107# 

2.1# 

3.5# 

1.4 

25 

2.4 

38 

03 

2.4 

1.8 

24 

99 .0 

99.6 

99.5 

99  3 

98.1 

99.6 

963 

97.0 

22.2 

47.5 

40  7 

735 

44  1 

587 

79.1 

21.3 

2.2 

3 9 

46 

9.5 

6? 

10.7 

1 

I 20 

O * 

u.  s 

34  2 

353 

iOl 

60  ! 

64  4 

77.5 

12  1 

32  7 

33  ° 

35.3 

47.2 

60.0 

64  3 

77.0 

12.1 

32.5  • 

1 4 

'» 7 

2.4 

4 3 

3.3 

4.8 

1.9 

2 5 

• 71  - 


V 


Ik 

y 

t 


> 


Tahir  IV-4  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
CLASSIFIED  BY  INDUSTRY 


Items 

All  Firms 

Food  and 
Kindrea  Products 

except 

Food 

Beverages 

Median 

M.rlale  Range 

Mcd;p.n 

Middie  Range 

VC  aHlon 

Middle  Range 

Figu res 

Figures 

Figures 

Figures 

Figures 

Figures 

1851 

Number  of  Reporting  Firms1  F 

A Ot 

1 

— 

12 

! 

9 

— 

L 

Spending  to  Support.  AH  Activities  cf  the 
Rese&rch  Oi#s.&aJssiie:5:  % cf  Net  Sales 

A .e. 
A .*»  yo 

O.ivv- 

G.Svto 

0 3%-  0.4% 

03% 

C2%-  0.5% 

S. 

Distribution  of  Spending  to  Support  Ail 
Aciiviiies  of  the  Research  C*'ginlzat!on: 
a.  To  Carry  on  Research 

83  6% 

691%-  64.0% 

83  4% 

66  8%-  95.7% 

82.1%, 

66  8%  - 92.1% 

b.  To  Provide  Technical  Service 

11.5 

J O - 22  4 

6.7 

0.0  - 22.1 

96 

2 6 - 22.1 

c.  To  Carry  ou  Nontechnologlcai  Activity 

1.2 

0.0  - 5.6 

2.3 

0 5 - 106 

2.0 

05  - 8.0 

s. 

Spending  to  Support  All  Activities  of  the 
Research  Organisation : 

a.  Dollars  per  Professiorai  Technical  Person 

b.  Dollars  I'er  P.esearch  Organisation 

*18,200 

*13, 700-124, 600 

518,100 

512,500. 519,000  j 

|i«.800 

512.500-521,400 

Employee 

$7  800 

X 700-  59.400 

(8,000 

57,200-  58,500 

57.SOO 

J7.200-  58.200 

4. 

Capital  Expenditures  (excluding  Land  and 
Buildings) : 

a.  Dollars  per  Professional  Technical  Person 

b.  % of  Spending  to  Support  All  Activities  of 

(600 

$300-  51,400 

5700 

5400-  *1,400 

$700 

5300-  $1,400 

the  Research  Organization 

* If/. 

:.2%-  7.0% 

3.8% 

3.0%-  6.7% 

3.8% 

2 3%  - b.8% 

5. 

NOT  APPLICABLE 

Total  Number  nf  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Organization  Employees 

43.7% 

34.4%-  55.0% 

436% 

363%-  58  5% 

411% 

333%-  575% 

1952 


L 

Spending  to  Support  All  Activities  of  the 
Research  Organization:  % of  Net  Sales 

16% 

0.8%-  3.5% 

03% 

0.2  %-  05% 

0.3% 

0.2%-  0.5% 

2. 

Distribution  of  Spending  to  Support  All 
Activities  of  the  Research  Organisation: 
a.  To  Carry  on  Research 

84  8% 

70.1%-  94.0% 

833% 

660%-  94.7% 

81.9% 

86.0%-  92  0% 

b.  To  Provide  Technical  Service 

9 7 

3 1 - 21.0 

7 2 

0.0  - 22.1 

9.9 

1.7  - 22.1 

c.  To  Carry  on  Nontechnological  Activity 

1.5 

0.0  - 5.9 

3 2 

0 8 - 13.5 

26 

0.8  - 9.9 

3. 

Spending  to  Support  Ail  Activities  of  the 
Research  Organization: 

a.  Dollars  per  Professional  Technical  Person 

b.  Dollars  per  Research  Organization 

$18,700 

514,800-524,900 

516,300 

512,700-518,700 

$16,600 

512,700-522,500 

Employee 

58,400 

57,100-  $9,900 

58,300 

57,400-  58,900 

58,500 

57,400-  58,900 

4. 

Capital  Expenditures  (excluding  Land  end 
Buildings) : 

a.  Dollars  per  Professional  Technical  Person 

b.  % of  Spending  to  Support  All  .ctiviMes  of 

5800 

*300-  *1,500 

5600 

1 

5400-  $800 

5600 

5300-  51.300 

the  IwcicaitM  Oi  t(ailiuiLiuO 

3 6% 

;.5%-  6.9% 

3 7% 

2.4%  - 4.8% 

3 7%, 

1.8%-  5.6% 

5. 

Replacement  Cost  of  Research  Organisation 
Facilities  per  Professional  Technical  Person 

521,700 

1 

512.500-534,100 

$33,300 

$18,200  554,000 

536,100 

521,800-565.300 

1 

Total  Number  of  Professional  Technical 
Persons:  % of  Totai  Number  of  Research 

. . 

Organization  Employees 

| 45  5% 

3-1  7%-  55  8% 

45.6% 

25.5%  63  1%- 

41  2% 

34  S%-  60  0% 

1 Not  all  firms  submitted  Complete  reports;  therefore  some  of  the  ratios  are  based  on  a smaller  sample 
Note:  See  last  co!t:mn  on  p ?“  f^r  formula  u„ed  to  compute  each  item. 

Source:  191-Crmpar.y  Survey. 
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Tabu-  rV  i.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANISATIONS, 
CLASSIFIED  BY  INDUSTRY  (Continual) 


Textile 

Fu 

rniture 

~1 

Paper,  Lumber, 

Paper  and 

and  Apparel 

Led  Wood  Products 

Allied  Product* 

Median 

Middle  Range  ] 

Median 

Middle  Raiarc*  1 

Median 

Middle  Range 

Median 

Middle  Range 

Figures 

Figures 

Figures 

Figures 

1 

Figures 

Figures 

Figures 

Figures 

1641 

9 

— 

5 

- 

14 

— 

10 

_ 

ft.s% 

0.7%-  1.0%, 

07% 

m 

0.8%, 

0.5%,-  0.8% 

0.7% 

0.5%-  10% 

74.5% 

53.1%-  91.1% 

521%. 

9 

s 

1 

6-ro‘Ai-  94.5# 

3S  ?% 

tip  </r  nd  erf 

rTA>/i 

17.4 

8 9 - 22.0% 

12.8 

9 

Q S 

1.0  - 24.1 

96 

1.0  - 24.1 

34 

0.0  - 5.9 

< 

1 

5.4 

0 

1.7 

0.0  - 52 

2.9 

0.0  - 8.3 

121,700 

I 

(16. 400- (25  600 

(29,400 

• 

(14,900 

(13,000-(19,800 

(15,400 

(n,100-(19,800 

$7,600 

(6,200-  (7,800 

(6,300 

* 

r.oco 

$6,500-  J7.5C0 

(7.30C 

(6,800-  (8,900 

$1,400 

(10O-  (6.400 

• 

• 

(100-  (3,500 

(300 

(10O-  (3,500 

».3% 

0.5%-  37.0%, 

J 

• 

• 

2.0% 

1.0%-  12.7% 

j 

1.9% 

1.0%  - 6.5% 

29.4% 

23  5%-  52  5% 

19.1% 

• 

SC.0% 

39.7%-  59.2%, 

51.7% 

43.1%-  60.0% 

1952 

0.9% 

• 

0.8% 

• 

0.7% 

0.5%  - 1.2% 

0.8% 

06%-  1.2% 

86  9% 

53.7#-  94  2# 

513% 

0 

88  7% 

e9  0%-  95.2% 

85.4% 

69.0%-  95.2%. 

9.3' 

5.8  - 23  2 

11.3 

• 

8.7 

2.6  - 22  0 

8.7 

2.6  - 22.0 

3.5 

0.0  - 6.3 

58 

• 

1.9 

0.0  - 7.8 

3.5 

0.0  - 7.S 

(21  9u0 

(lf',700-(74,300 

(32.200 

• 

(15,100 

(14,400-  (21,000 

(15.400 

(14, 400- $22,000 

(8,200 

(7,400-  (9.400 

(6.500 

0 

(7,100 

(6,600-  (7,600 

(7,200 

(6,000-  (8,400 

(1,000 

(200-  (1,900 

• 

• 

(300 

(10O  (1,500 

(300 

(200-  (1,600 

4.3% 

1.3%,-  8.6%, 

• 

• 

2.2# 

0.4#-  0 6 7c 

2.7  To 

17#  10  O’/V- 

(39,700 

(28,800  (7o,200 

• 

• 

(18,400 

(10,700  (41, 200 

$16,400 

i 

(a, 900- (37,500 

38.9% 

29.0%-  56  4%, 

■>9.1%- 

0 

491% 

40.7%-  60  0% 

| 53.1% 

J- 

43  8%-  60  2%. 

• Insufficient  data  available  to  warrant  setting  figures. 


-73- 


Table  IV-4.  SELECTED  DATA  ON  INDUSTRIAL  IRESEARCH  OROANEATION8, 
CLASSIFIED  BV  INDUSTRY  (ConUnatbd) 


i 


I emj 


Number  of  Reporting  Firms1 

L Spending  to  Support  AH  Activities  of  the 
Research  Organisation;  9c  of  Net  Sales 

t.  Distribution  of  Spending  to  Support  Ai'. 
Activities  of  tne  Res*.SiCfe  Organization: 
u.  Tc  Carry  on  Re.se/jch 

b.  To  Provide  Technical  Service 

c.  To  Carry  on  Nontechnologica!  Activity 

3.  Spending  to  Support  AJI  Activities  of  the 
Research  Organisation: 

e.  Dollars  per  Professional  Technical  Person 
b.  Dollars  per  Research  Organisation 
Employee 

A Capital  Expenditures  (excluding  Land  and 
Buildings) : 

a Dollars  per  Professional  Technical  Person 
b.  % of  Spending  to  Support  Ail  Activities  of 
the  Research  Organization 

5.  NOT  APPLICABLE 

A Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Resea  ch 
Organization  Employees 


1.  Spending  to  Support  All  Activities  of  the 
Research  Organisation:  % of  Net  Sales 

Z.  Distribution  of  Spending  to  Support  All 
Activities  of  the  Research  Organisation: 

a.  To  Carry  on  Research 

b.  To  Provide  Technical  Service 

c.  To  Carry  or.  Nontechnological  Activity 

S.  Spending  to  Support  All  Activities  of  the 
Research  Organization: 

a.  Dollars  per  Professional  Technical  Person 

b.  Dollars  per  Research  Organization 
Employee 

A Capital  Expenditures  (excluding  Land  and 
Buildings) : 

a.  Dollars  per  Professioual  Technical  Person 

b.  % of  spending  to  support  Aii  Activities  oi 
the  Research  Organization 

5.  Replacement  Cot  t of  Research  Organisation 
Facilities  per  Professional  Technical  Person 

6.  Total  Number  of  Profeislonal  Technical 
Person*:  % of  Total  Number  of  Research 
Organization  Employees 


AlHcd  ProducU  ' Industrial  Chemical Png, 

Median  Middle  Ran^e  Median  Middle  Range  Me  Ulan  Middle  Range 
Figures  Figures  Figures  Figures  F.gurea  Figures 

1651 


41 

— 

13 

— 

9 

— 

2.8% 

2 0%-  4.5% 

3.3% 

2.6%  - 4.3% 

4.9% 

3.2%-  7.0% 

83.2% 

8.4 

1.6 

74  4%-  94.9% 
1.4  - 20.4 
0.0  - 6.3 

82.9% 

7.0 

3.9 

77.8%-  91.0% 
i.4  - 10.5 
04  - 8.5 

95.3% 

0.5 

0.0 

87.7%-100.0% 
0.0  - 6.1 
0.0  - 3.7 

118.300 

*13,700- *23,400 

*20,100 

*15,100— *23,400 

*21,800 

*19, 600-*24,400 

*7,900 

*6,700-  *9,200 

*8,100 

87,500-  *9,500 

53,200 

*8,300  *10,900 

5500 

*400-  *1,500 

MOO 

*400-  *1.800 

*500 

*400-  *2,600 

1 3.8% 

lot:-  3.3% 

2.4% 

1.5%-  7.6% 

3?a.i 

2.0%-  9.3% 

46.0% 

37.9%-  54.7% 

45.1% 

40.5%-  50.0% 

45.8% 

42.1%-  51.7% 

1851 


3.1% 

2.4%-  5.0% 

3.7% 

2.8%-  4.4% 

4.9% 

3.6%  - 7.4%. 

85  0% 

75.7%-  93.5% 

84  8%. 

78.0%-  90.7% 

95.3% 

87.9%-100.0% 

8.5 

1.8  - 19.1 

6.7 

2.0  - 17.5 

0.5 

0.0  - 6.1 

2.0 

0.0  - 6.0 

4.2 

09  - 9.1 

0.0 

0.0  - 3.3 

*17,600 

*14,400  *24,900 

*19.200 

* 17,000-$25,200 

*22,600 

*16.80O-*26,10O 

*8,500 

*7,500-  *9,900 

*9,400 

fu.a.v  *b,«AA/ 

♦a.nw-six.ICO 

*1,100 

*500-  *1,600 

*1,000 

*500-  *1,300 

*1.6.: 

*1.000-  *2,700 

6.0% 

2.9%  - 9.8% 

6.2%: 

3.3%-  67% 

7 2% 

5.0%-  11.1% 

*21,800 

$16.200- $30,400 

*2C,  JO 

*17,000*36,100 

$27,000 

J24.400-J31.200 

46.5% 

38  8%  55.1% 

45.1% 

38.8%-  508%- 

40  1% 

40.7%-  57.4% 

1 Not  ail  Arms  submitted  complete  reports;  therefore  some  of  the  ratios  are  based  on  a smeller  samnl*. 
Note:  See  last  column  uu  u.  75  (or  f.-irmu'.u  used  to  compute  each  item. 

Source:  181-Company  Survey. 
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Table  IY-4.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
CLASSIFIED  BY  INDUSTRY  (Continued) 


Paint* 

Miscellaneous 

Chemicals 

Petroleum  and  , 

Cosl  Products 

Petroleum 

Products 

Median 

Middle  Range 

Median 

Middle  Range 

Median 

Middle  Range  j 

Median 

Middle  Range 

Figures 

Figures 

Figures 

Figures 

Figures 

Figures 

Figure* 

Figuiuc 

1901 

5 

— 

JO 

_ j 

15 

1 

“ j 

13 

— 

2.5% 

• 

2.1% 

1.4%-  2.9%  i 

0 7% 

0.7  % - 1.1% 

05% 

0.7%-  u.i% 

130.0% 

• 

80.7% 

74.4%-  95.9% 

68.69c 

Cl. 27c  79  0^ 

688% 

«1  «%—  78.4% 

23.5 

• 

A R 

1 « - 10  7 

20  1 

13.9  - 28.1 

22.3 

17.7  - 28  9 

00 

• 

vs 

0.0  - 4 3 

3.9 

1.3  - 12.2 

3.9 

1.9  - 83 

»8:900 

• 

$17,400 

$13,000-931,300 

$19,700 

$17, 500- $20, 600 

iitf.TCC 

$17,400-$20,R)0 

16,300 

• 

96.600 

$4,600-  $7,200 

$8,400 

$7,800-  $9,300 

$8,300 

! 

•*»  OAA  6>q  3/W 

# 4 ,OSS\S~  fC  JUV 

r. 

• 

$800 

$400-  $900 

$800 

$400-  $1,400 

$800 

$400-  $1,300 

• 

• 

5.6% 

2.79c-  6.37c 

i 

3.4% 

2.4%-  7.2% 

32% 

22%-  6.8% 

.'5.0% 

• 

36.7% 

29.4%-  53.2% 

42.8% 

| 

38.3*-  49  9% 

41.5% 

37.9%-  49.1% 

1902 

3.0% 

• 

2.7% 

15%-  3.2% 

0.9% 

0.7%-  15% 

1.1% 

07%-  15% 

481% 

m 

88.9% 

75.2%-  94.3% 

71.6% 

83.6%-  30.0% 

70.1% 

61.9%-  79  0% 

189 

• 

7 0 

2.3  - 13.7 

19.8 

14.7  - 27.7 

21.0 

17  6 - 28  4 

0.0 

• 

2.0 

0.0  - 4.4 

35 

15  - 10.8 

35 

1.5  - 8.2 

$70,700 

• 

$17,800 

$t3, 500- $34,000 

$20,300 

$18,000-$21500 

$21500 

$17,900-$2i,700 

1)6,800 

• 

$7,700 

$',100-  $8,000 

$9,000 

$8,S00-  $9,700 

$8,800 

$8,100-  $9,:»o 

• 

• 

$1,500 

$800  $1,800 

$700 

$300-  $1,200 

$800 

$400-  $1,200 

• 

• 

55% 

4.2%-  13.6% 

36% 

1.5%-  4.3% 

3.9% 

1.9%-  5.i% 

$8, £00 

• 

$27,300 

$14,800-$28.600 

$30,900 

$23,900- $39,400 

$30,200 

$21,200-  $38,700 

51  9% 

• 

391% 

31.6%  56.1% 

42  8% 

37.8%-  50.6% 

40  9% 

37.5%-  49.7% 

» Insufficient  data  available  to  warrant  setting  figure*- 
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Tabic  IV -4.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
CLASSIFIED  BY  INDUSTRY  (Continued) 


1 — 
Rubber 

Stone,  Clay, 
end  Glass 

Median  Middle  Range 
Figures  Figures 

Median  Middle  Range 
Figures  Figures 

Primary  Metal 


Median  Middle  Ran, 
Figures  Figures 


Number  of  Reporting  Firms1 

L Spending  to  Support  Ail  Activities  of  the 
R«e»rch  Cnsiuitlcn:  % of  Net  Sales 

Distribution  of  Spending  to  Support  All 
Activities  of  the_Research  Organization: 

a.  To  Carry  on  ne. searcn 

b To  Provide  Technical  Service 

c.  To  Carry  on  Nortecbnologic.il  Activity 

3.  Spending  to  Support  All  Activities  of  the 
Research  Organisation: 

a Dollars  per  Professional  Technical  Persur 

b.  Dollars  per  Research  Organisation 
Employee 

4.  Capital  Expenditure  (excluding  Land  and 
Buildings): 

a Dollars  per  Professional  Technical  Person 
b.  % of  Spending  to  Support  Ai!  Activities  of 
the  Research  Organization 

6.  NOT  APPLICABLE 

6.  Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Organisation  Employees 


$11,800  $9,80^  $15,000 

$7,800  $7,300-  $8.fy0 


6 

- 

11 

— 

2.0% 

• 

0.0% 

IS 

1 

tf: 

«. 

o 

79.4% 

18.7 

74  8%-  83.6% 
8.0  - 21.9 
0.0  - 6.3 

83  4% 
14.4 
0.0 

74.2%-  91.9% 
16  8 - 18.1 
0.0  - 1.9 

$20,400 

$14,7no-ivA,«10C 

o iAn 

fiO,oVU 

fl5,300-*21,000 

$7,100 

$6,400-  $7,400 

$8,200 

$6,600-$:c,400 

$1,1(0 

$600-  $1,200 

$1  300 

$1,200-  $3,900 

66.0%  52.2%-  83.2% 


Mil 


7.0%  5.2%  - 11.2% 


40.0%  35.5%-  651!% 


• Insufficient  data  available  to  warrant  setting  figures. 

1 Not  al.  firms  submitted  complete  reports:  therefore  some  of  the  ratios  are  based  on  a smaller  sample. 
Nn*»:  See  Inst  column  on  p.  79  for  formula  usea  to  compute  each  iieir.. 

Source:  191-Company  Survey. 
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Table  IV -4.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
Cf^ASSIFIKD  BY  INDUSTRY  (Continued) 


Fa 

briciced 

Metal 

Machinery 

except  Electrical  | 

Electrical 

Machinery 

Transportation 

Equipment 

Median 

Middle  Range 

Med'an 

Middle  Range 

Median 

Middle  Ran?*;  | 

Median 

Middle  Ranae 

Figures 

Figures 

Figures 

Figures 

Figures 

Figures  j 

Figures 

Figures 

19M 

8 

— 

12 

— 

q 

10 

- 

1-lUi 

0.6%  1.9% 

1.8% 

0 3%-  2.6% 

2 5% 

1.5%  - 5.1%  j 

2.2% 

1.1ft-  113% 

62.2% 

| 

M.65r  S3.S<  c 

S'-  b% 

67.6%-  91.2%  I 

kf  > "yr 

7?S%  97.5%  ! 

SO.  9% 

70  1%  lOO.Cft 

31.0 

115  13  5 

99 

6.6  - 21.5 

6 0 

1.5  - 18  4 

4.i 

0.0  1C.G 

3 3 

0.5  - 6 9 

1.9 

0 0 - 8 8 

1.8 

00  - 26 

i 

0.0 

0.0  - 11.1 

*17,600 

$1 4,100-$2T.2(X> 

120  900 

11 6,500-329,000 

321,500 

313,900  33a.itrj 

*54.500 

324,100  $11,100 

39,300 

$7,700-  $10,500 

| 

36,800 

35  1 00  - 38,200 

37,700 

$6,900-  $9,500 

i 

$9, ocu 

37.100  312.500 

3100 

$300-  $800 

3500 

32(0-  3800 

37 0C 

3200-  $3,100 

3800 

310%  38,300 

2.0  % 

l.lft-  3.3%  , 

1.3% 

1.0%  - 2.6% 

2.5% 

0.6%  - 3.8% 

1 

1.1% 

1.0ft-  20.3% 

51.4% 

12.0%-  62  2% 

38.2% 

31  5%  - 13.1% 

1 

j 11.1% 

25.7  *Tc  ~ 54. 3v < j 

31.2^ 

21.0%-  40.5%- 

195? 

1.2% 

0.8%-  1.9ft 

! 

1.8% 

1 

0.7%-  5.0% 

I 

3.2% 

1.8ft-  55% 

i 

i 

2 1 *~r 

1.2ft™  107% 

636% 

50  2%-  SJ  5% 

86  6% 

72  3%-  91.6% 

92.7% 

80.6%-  97.3% 

33  5% 

71.0ft-100.0% 

33  1 

121  - 11.5 

: 8 8 

1.5  - 110 

55 

2 0 - 16  5 

29 

0.0  - 16  0 

a 

■1  i - 7.0 

14 

1 

00  - 83 

1.5 

1 

0.0  - 2 5 

0 0 

00  - 7.6 

317,600 

315,400-329,100 

! 320.300 

1 

316.100  329.000 

j 325,209 

311.100  312,600 

! $3^,700 

321.500  313, 400 

$9,600 

38.100-  210,600 

$7,300 

36,200-310.100 

j 33,200 

37.500 -3 10,200 

1 

$9,700 

38,500  »1C .100 

3900 

3500-  32,100 

1 

iouu 

•e-"  a.i.vi 

> jll  V“  *OW 

$900 

tenc-  si  ,500 

• $i  ft  An 

1 

$1,000-  *5,000 

1 1% 

2.1%-  8.5% 

1.7% 

0.7%  - 1.0% 

I 3.2% 

0 7%-  4.6%' 

3 1% 

1.8ft-  15.6% 

$23,500 

322,500-333.800 

320,000 

$16,800  328,300 

321,800 

31,600  331,900 

317,200 

35.-X-0  330,300 

52  601 

•12.7 % - 57.7% 

| 29.2% 

3!  (•%  16.7% 

43. 
J 

2.7.1%  55  0%- 

35. 8^7 

22.5%-  11  1'- 
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Table  IV-t.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
CLASSIFIED  BY  INDUSTRY  (Continue:!; 


Items 

Aircraft 

* 

Professional, 
Scientific,  an/.  Con- 
trolling Instruments 

Laboratory 

Instrument: 

Median 

Middle  Range  ! 

Median 

Middle  Range 

Median 

Middle  Range 

Flgurer 

Figures 

Figures 

Figures 

Figures 

Figures 

1951 

Number  of  Reporting  Firms1 

6 

— 

19 

— 

6 

— 

1. 

Spending  to  Support  Ail  Activities  u>  the 
Research  Organisation:  % of  Net  Sales 

14  3% 

• 

3.3% 

1.9%-  9.9% 

8.6% 

3.2%-  11.9% 

9 

Distribution  of  Spending  to  Support  AH 
Activities  cf  the  Research  Organisation: 
a.  To  Carry  on  Research 

9*'.1% 

1 

• 

91  0% 

l 

1 

84.7%-  1)66% 

983% 

87  2%-100.0% 

b To  Provide  Technical  Service 

.),0 

• 

4.9 

1.3  - 73.3 

1 7 

0.0  - 12.0 

c.  To  Carry  on  Nontechnoiogicai  Activity 

3.0 

* 

0.2 

0.0  - V2 

0.0 

0.0  - 08 

3. 

Spending  to  Support  All  Activities  of  the 
Research  Organisation: 

a.  Dollars  per  Professional  Technical  Person 

b.  Dollars  per  Research  Organization 

325,100 

• 

317,100 

311.000-319, 40C 

315.300 

311,000-333,300 

Employee 

38.200 

• 

38,200 

30,100-  310,600 

38.0CO 

35.100-310,900 

4. 

Capital  Expenditures  (excluding  I -end  and 
Bull  (linsel : 

a Dollars  per  Professional  Technical  Person 
b.  ‘v  of  Spending  to  Support  Ail  Activities  of 

• 

* 

3600 

3300-  31,600 

*700 

3300-  31.000 

the  Research  Organi7.ation 

♦ 

* 

i 8% 

0.7  %-  9.5% 

1.6% 

1.2%-  5.6% 

5. 

NOT  APPLICABLE 

6 

Total  Number  of  Professional.  Technical 
Persons;  % of  Total  Number  of  Research 
Organization  Employees 

32.0% 

* 

51.0% 

40.6%-  61.0% 

37.1% 

Sl.8%-  55.0% 

1961 

L 

Spending  to  Support  All  Activities  of  the 
Research  Organization:  % of  Net  Sales 

• 

• 

3.3% 

2.1%  11.1% 

10.4% 

38  %-  11.2% 

2. 

Distribution  of  Spending  to  Support  Ail 
Activities  of  the  Research  Organization: 
a To  Carry  on  Research 

97.7% 

• 

91.3% 

85.7%-  96.3% 

98.2% 

86.3% -100.0% 

b.  To  Provide  Technical  Service 

0.0 

• 

15 

10  12.9 

18 

0.0  - 12.8 

c To  Carry  on  Nontechcologica!  Activity 

0 0 

• 

02 

0.0  - 1.2 

0.0 

0.0  - 0.9 

3. 

Spending  to  Support  All  Activities  of  Uie 
Research  Organization: 

a Dollars  per  Professional  Technical  Person 
b.  Dollars  per  Research.  Organization 

325,500 

* 

*19.000 

313,700-320.800 

317,000 

313,700-332,000 

Employee 

39,400 

• 

38,800 

37,500-311.000 

*7.500 

36,300-310,400 

4. 

Capital  Expenditures  (excluding  Land  and 
BulMIngs): 

a Dollars  per  Professional  Technical  Person 
b 9c  of  Spending  to  Support  All  Activities  of 

• 

* 

3300 

3300  31,200 

3600 

*400-  */0U 

the  Research  Organization 

• 

• 

2.8% 

1.0%-  EOT. 

2.6% 

1.6%-  3.2% 

£ 

Replacement  Cost  of  Research  Organization 
Facilities  pr:  Professional  Technical  Person 

• 

• 

310,000 

36,40(0  317.900 

« 

« 

«. 

Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Orgacisatlon  Employee* 

33.3*% 

9 

50.0% 

39.4%-  56.5% 

37.1 9 

32  4%-  51.5% 

• Insufficient  data  to  warrant  setting  figures 

1 Not  all  ffrms  submitted  complete  reports;  therefore  some  of  the  ratios  are  based  on  a smaller  sample. 
Note:  Sice  iast  column  on  p 79  for  formula  used  to  compute  each  Item. 

Source:  191-Company  Survey. 
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Table  IV-4.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH' ORGANIZATION 8, 
CLASSIFIED  BY  INDUSTRY  (Concluded) 


Mechanicsu 

Instruments 

Other  Professional,  | 

Scientific,  and  Con- 
trolling Instruments  ; 

Method  of  Calculation^ 

Median 

Figures 

Middle  Ra^ge  1 
Figares  | 

Median 

Figures 

Middle  Range  1 

Figures  i 

1951 

5 

1 

8 

— 

3.2% 

• 

2.6% 

1.6%-  3.5% 

Line  l -4-  Lire  21 

72 

• 

83  3% 

gg.2%-  95.29c 

Line  S - Line  1 

Zi.ii 

i.b 

^.o  - 50.S 

Liuc  3 -7*  Lsiue  1 

0 .4 

• 

0.6 

0 0 - 2.1 

Line  2 — Line  1 

$18,200 

• 

$15,800 

$12,300-$19.300 

Line  1 — L:ne  !8 

$8,000 

• 

$8,200 

$7,700  $9,600 

Line  1 — Line  20 

$100 

• 

$2,400 

$500-  $5,600 

Line  15  — Line  58 

0.7% 

• 

3.7% 

2.3%-  20.8% 

Line  15  - Line  1 

52.4% 

51.2% 

45  1%-  63  7% 

Line  18  - Line  20 

1952 

3.3% 

2.4% 

1.6%-  3.37o 

Line  1 *■  Line  21 

70.7% 

• 

94.0% 

88.8%-  94.5% 

lane  4 Line  1 

293 

« 

53 

3.0  -56 

Line  Z Line  1 

0.3 

* 

07 

0.0  - 16 

Line  2 — Line  1 

$19,100 

* 

• 1ft  O AA 

$13,200  $21,700 

Liiic  1 “ Lin?  IS 

»o  ft/yi 

fO,4»VV 

* 

♦ i A rwVI 

• iv,uvv 

$3.  «00  $10,700 

Line  1 Line  20 

$300 

$1,200 

$4C0-  $6,200 

Line  15  - Line  IS 

3.0% 

• 

2.7% 

1.2%-  !2.e% 

Line  15  - Line  1 

$7,000 

• 

$10,900 

$7,000-$22,800 

Line  25  -r-  Line  18 

52  2%. 

• 

50  4% 

43.4%-  63.1% 

Line  18  - Lino  20 

* Insufficient  data  available  to  warrant  setting  figures. 

2 References  are  to  line  numbers  on  the  questionnaire;  see  Appendix  C.  Column  (a)  of 
tne  questionnaire  was  used  for  1951  data,  and  column  (c>  for  1952  data. 
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Table  IV -S.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 

CLASSIFIED  BY  SIZE 


! 

Less  than  10 

10-30 

Ail  Firms 

Professional 

Professional 

-terns 

T*chnlce!  Persona  | 

Technical  Persons 

Median 

V.lddlf  Range 

Median 

Middle  Range 

Median 

Middle  Rang-: 

1 

Figures 

Figures 

Figures 

Figures 

Figures 

Figures 

1E51 

Number  cf  R8portlrft-  Firms’ 

lbi! 

— 

15 

-- 

40 

— 

L 

Spending  to  Support  All  Artlvlt.  es  of  the 
Research  Organisation-.  % of  Net  Sales 

1.4% 

07%-  3.1% 

0.3% 

0.7.%-  1.1% 

0.8% 

0.6%.-  1.4% 

2. 

Distribution  of  Spending  to  Suppcrt  Alt 
toMiiu  nt  *s«  Heeeareh  ftrr»nSi5t‘-'“. 
a To  (-ai  ry  on  Research 

83.9% 

1 

69.1%-  94  0**- 

84.0% 

1 

! 

52.1% -100.0% 

87.2% 

69.9%-  95.4% 

b.  io  rrovide  Technical  Service 

| 11.3 

3 0 - 22.4 

9 3 

0 0 - 17  7 

8.3 

19  - 15  9 

c.  Tc  Carry  on  Nontechnologlcal  Activity 

j 1.2 

0.0  - 3. 9 

0.0 

00  - 3.8 

0.0 

0.0  - 4.3 

S, 

Spending  to  Support  AU  Activities  of  the 
Reartceli  Organization: 

a.  Dollars  p :r  Profcii'onal  Technical  Person 

b.  Dollars  per  Research  Organization 

1 

$18,200 

$13,700-  $24,600 

$19,300 

$13  000- $33, 100 

$16,100 

$13,500-122.800 

Employee 

$7.8 00 

J!,700-  $3  400 

$6,700 

$5,400-  $7,900 

$7,400 

$6,200-  $9,500 

A 

Capital  Expenditures  (excluding  land  and 
Buildings) : 

a.  Dollars  per  Professional  Technical  Person 
h.  % of  Spending  to  Suppon  Ail  Activities  of 

$600 

S30O-  $1 ,40  / 

$700 

SO-  $3,490 

1COO 

$200  $1,700 

the  Research  Organization 

s.s% 

1.3%  - 7 0% 

1.9% 

0 o«r  _ % i 

1 34% 

1.1%-  7.5% 

5. 

NOT  APPLICABLE 

A 

Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Organization  Employees 

43.7% 

34.4%-  55  0% 

1 

| 40.0% 

20  0%-  62.4% 

13.0% 

3.1.9%-  53.8% 

1352 


Spending  to  Support  AU  Activities  cf  the 
Research  Organisation:  % of  Net  Sales 

1.8% 

9.89-  3 5%  ' 

I 

C.3%. 

0.2%  - 1.3% 

0 5% 

C.6%  1.7% 

2. 

Distribution  of  Spending  to  Support  All 
Activities  of  the  Restwch  Organization : 

a.  To  Carry  sn  rceiearch 

84.8% 

70.1%-  94.0% 

84  8% 

51.3%-100.0% 

86.5% 

69.5%-  95.3% 

b.  To  Frovide  Technical  Service 

9.7 

3 1 - 21.0 

94 

00  - 16  1 

7.2 

2.3  - 15.4 

c.  To  Carry  on  Nontechnoiogical  Activity 

1.5 

0.0  - 5 9 

00 

0.0  - 3 1 

0 0 

0.0  - 5.6 

S. 

Spending  to  Support  AU  Activities  of  the 
Research  Organization: 

a.  Dollars  per  Professional  Technical  Person 
b Dollars  per  Research  Organization 

1 

| *18,7Gfl 

$14,800-$24,900 

$19,800 

$12.700- $34. 100 

$16,300 

$14,300-$22,700 

Employee 

$8,400 

$7,100-  $9,900 

$7,100 

$5,500-  $8,500 

$7.:oo 

$6,800-$10,700 

4. 

Capital  Expenditures  (excluding  Land  nnd 
Building ») : 

a.  Dollars  per  Professional  Technical  Person 
b % of  Snendlmr  to  Sunnnrt  A1:  Aril- ,lil*«  r>? 

$800 

*300-  *1,500 

I 

$300 

$0-  $1,800 

$700 

$2C0-  $1,300 

the  Research  Gfgtiriiz&uo:! 

a n% 

1.5%-  6.9% 

0.9% 

0.0%-  1.9% 

3.1% 

1.3%-  7.2  % 

5: 

Replacement  Cost  of  Research  Organization 
Facilities  per  Professional  Technical  Person 

$21,700 

$12, 500- $34,100 

$9,200 

$5,000- $30,600 

$17,800 

$12,500- $33,300 

«. 

Total  Number  of  professional  Technical 
Persons;  % of  Total  Number  of  Research 
Organization  Employees 

45.5% 

34  7%-  55.8% 

41.7% 

io 

■s  3.8^r 

35  3%-  56.7% 

t Three  fv  m.-:  did  not  leport  di  a on  professional  technical  persons  and  one  firm  (lid  not  have  a research  organization;  therefore  the 
subsequent  oreakdown  Is  based  on  18?  firms. 

1 Not  all  firmr  submitted  uomplote  reports;  therefore  some  of  the  ratios  are  based  OQ  a amali^r  sample. 

Source:  i9!  -Company  Su  vey. 
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Table  IV-5.  SELECTED  DATA  ON  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 
CLASSIFIED  BY  SIZE  (Concluded) 


30-50 

Professional 
Technical  Persons 

50-75 

Prcfe  sslonol 
Technical  Persons 

75-150 

Professional 
Technical  Persons 

150  500 
Professlonal 
Technical  Persons 

500  Profese.oria! 
Technical  Persons 
dad  Over 

Median 

Figures 

Middle  Range 
Figures 

Median 

Figures 

Middle  Range  j 
Figures 

Median 

Figures 

Middle  Range 
Figures 

Median 

Figures 

Middle  Range  ! 
Figures  ] 

Median 

Figures 

Middle  Range 
Figures 

1961 

22 

1 

1 

23 

i 

i 

32 

— 

85 

! 

19 

— 

1.8  % 

1 

1.0  Or-  3.5% 

2.0  % 

1.3%-  32% 

1.8% 

0.8%-  3.3%, 

1.9% 

0.7  %-  4.3% 

1.9% 

1 3%-  4 6% 

85. 69c 

S6  39r-  ^2  39Jr 

HI  4^ 

72.4*  93.7* 

30  9* 

73.2% - 8*4% 

83.6  9r 

r.7  ?.rv-  Qfl  .**<? 

W RO 

RR  4 C ?6  3C5- 

133 

0 0 - 24  1 

14  6 

3.1  - 25.7 

14.8 

8.4  - 22  7 

12  1 

6 8 24.5 

64 

1.5  29  4 

2 5 

0.0  - 8.7  I 

j 

08 

0.0  — 6 3 

2.6 

0.3  5.8 

25 

0 0 - 7.7 

0 0 

0.0  - 32 

$17,800 

i 

i 

$13,000  $28,800  1 

$17,900 

*14,000-*  21. 400 

*17,400 

*15.60%  *22,500 

*17,400 

J14.20O-S23.100 

1 

*21,150 

i*  1 I ,iKK) 

$1 .800 

$o.3CC-  $9,800  j 

$7,900 

$6,100-  $3,400 

*7.800 

*6.600-  *8,900 

*8.200 

*7.400-  *9,400 

*8.400 

*-.500  *10.000 

*500 

*100-  *1.400 

*500 

*300-  *900 

*700 

$400-  $1,800 

*800 

*400-  *1,300 

*500 

*200-  *1,000 

2.7  % 

1.0%-  83% 

1.6% 

1 4%-  4.8% 

3 9% 

1 

22%-  7.3% 

4.1% 

2.2%  7.7% 

2.4% 

1.0%-  3.4% 

53.9 

37.0vr-  57.7 vr 

1 47.7  vr 

34  5%-  55.6% 

! 

42.3* 

O'*  orr  n o rr 

•>o  o /?  — ofc.o  /*• 

4 t nr? 

I T 1 . t»  T 

J 

»o  t <?.  50  2* 

40  5* 

319%  46.9% 

13o2 


2.0% 

1.2%  - 3 8 % 

2.G  % 

i 

1.5%-  4.1% 

16%. 

0.5%  - 3.4% 

2.4% 

07%  5.1% 

2.9% 

?1%-  107% 

es.7% 

57  8%  91  8% 

84.8% 

75  2%-  92  8% 

82.3% 

73.2%-  91.2% 

81  8% 

67  0%-  89  8% 

82.4% 

64.5%-  96.4% 

97 

0 0 - 22  0 

13  7 

2.7  22  1 

:u 

5 5 - 22  4 

12  9 

5 1 24.2 

8.5 

2 3 - 28.4 

0.0  * 10  7 

12 

1 

O n - 4.y 

3 1 

C.4  - 58 

1 

2 5 

1 

1 

00  - 74 

08 

0 0 - 3.5 

*20,100 

*15,500  132,800 

*17,500 

*14,600  *22.500 

| *13.500 

*3  3,200  *23,400 

1 

i *17,800 

*16,>X>C-*22,700 

*24,600 

*21,800  *81.300 

*8,600 

*7,200  *10,400 

$8  000 

f 

*7.000  *10,500 

*3,500 

*6.900-  *9,300 

; $s  ,m 

J8.000-S10.000 

*9,200 

200- *10.400 

*1  (VV) 

$300  $1,300 

• $800 

urw.  $1  son 

iftnn 

won-  9.00 

000 

$500  SI  .500 

$800 

5200  - 51  100 

3.9% 

16 7f  - 8.7  /« 

2 9% 

1.40-  7 1%- 

4 2% 

2 3%  7.2% 

4.4% 

2.4%-  7 2% 

21% 

© 

1 

4* 

w 

$ 

$22,200 

79,1!)0  *11,900 

*2n,0C0 

*14/2,0  *33,30*0 

50,600  *34.100 

*22,800 

*1.8.200  *30.600 

*24,700 

*10,200  *34 ,600 

50  0% 

3i  3%  58.1% 

48  9% 

34.5",  - 63,6% 

37  1%-  54,8% 

49,5% 

39  5%-  5*  6% 

38  S% 

32.4%  43  7% 

Table  1V-*.  dEUCCfED  DATA  ON  TKC  ACTIVITIES  OF  INRiJgTBIAL  RESEARCH  ORGANIZATIONS, 

classified  by  industry 


(Ratios  Computed  irom  A((ifiate  Amounts) 


lumfl 

All  Firms 

Food  ana 
Kindred 
Products 

1 

Food  except 
Beverages 

Texti  Ie 
and  Apparel 

Furniture 

ItfSI 

Number  of  Reporting  Firms! 

191  | 

12 

9 

0 

5 

Net  Sales  cf  Reporting  Firms?  (in  miiiions) 

$51,923 

if, 396 

$7,548 

$584 

$169 

Total  Number  of  Professional  Technical  Persons'-' 

1.  Spcuuing  to  Support  til  Activities  of  the 
Research  Organisation:  % of  Net  Sales 

39  113  ! 

1 

1 203 

! 

1 its  1 

470 

1 6% 

0.2% 

0.2% 

1 2% 

08% 

2.  Distribution  of  Spending  to  Support  All 

Activities  of  tile  Research  Organisation; 
a To  Carry  on  Research 

82.1% 

79.1% 

818% 

80.5% 

02.3  ^ 

b To  Provide  Technical  Service 

12.0 

13.2 

14  5 

15  2 

18.4 

c.  To  Carry  on  NontechnoSogical  Activity 

4.9 

8.0 

37 

4.3 

13.3 

3.  Spending  to  Support  Aii  Activities  oi  the 

Research  Organisation: 

a.  Dollars  per  Professional  Technical  Per  ion 

b.  Dollars  per  Research  Organization 

$21 ,700 

$15,500 

$15,500 

$21,400 

$29,700 

Employee 

$8,600 

$1.1%: 

$7,100 

$6,600 

$8,100 

1 Capital  Expenditures  (excluding  Land  and 

Buildings) : 

a.  Dollars  per  Professional  Technical  Person 

b.  % of  Spending  to  Support  All  Activities  of 

$1,100 

$700 

$700 

$6,300 

$6JC 

the  Research  Organization 

4.7% 

4.4% 

4.2% 

29.4% 

2.1?? 

6.  NOT  APPLICABLE 

6.  Total  Number  of  Professional  Technical 

Persons:  % of  Total  Number  of  P.e search 
Organization  Employees 

39.8% 

46.0% 

460% 

i.  t 

20  6% 

19« 


Net  Sales  of  Reporting  Firms?  (in  millions) 

$52,027 

$8,710 

| 1 
$7,955 

""  1 

4T62 

ST 1 ZZ. 
#401/ 

Total  Number  of  Professional  Technical  Persons? 

44/224 

1,387 

1.217 

530 

40 

1.  Spending  to  Support  AH  Activities  of  the 
Research  Organization:  % of  Net  Sales 

1.9% 

0.2% 

0 2% 

1.5% 

0.6% 

2.  Distribution  of  Spending  to  Support  All 
Activities  of  the  Research  Organization: 

a To  Ca-ry  on  Research 

82.2% 

79.2% 

81.0% 

83.2% 

63.9% 

b.  To  Provide  Technical  Service 

12.3 

14  8 

14  3 

13.1 

17  9 

c.  To  Carry  on  Nontrchnolcgleal  Activity 

5.5 

e.o 

4.7 

3.7 

18.2 

S.  Spending  to  Support  Adi  Activities  of  the 
Research  Organization: 

a.  Dollars  per  Professional  Technical  Person 

$22,800 

$13,900 

1 

$16,200 

1 

$21,000 

$29  610 

b.  Dollars  per  Research  Organization 
Employee 

$9,200 

$7,800 

$7,800 

;v,600  l 

$8,500 

4.  Capital  {expenditures  (excluding  Lund  and 
SuiiuSttga): 

a.  Dollars  per  Professional  Technical  Person 

$1,100 

$500 

1 

$600 

$4,800 

$200 

b.  % of  Spending  to  3upport  All  Activities  of 
the  Research  Organization 

(.5% 

3 8% 

36% 

22.8% 

08% 

9.  Replacement  Cost  of  Research  Orgr»nI*s.Uon 
Facilities  per  Profetmlorai  Technical  Person 

$25,100 

$33,700 

$34,900 

$50  700 

• 

fi.  Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Organization  Employees 

40.2% 

48.3% 

48  3% 

j 

86.3% 

21.9% 

• In-sufficient  data  available  to  warrant  wetting  figures. 

1 Net  all  firms  submitted  complete  report*;  therefore  some  of  the  ratios  aie  based  on  a smaller  sample. 

2 Figures  for  some  companies  were  estimated. 

Source:  l91-Coinp&iy  Survey. 
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Table  nT-6,  SELECTED  DATA  ON  THE  ACIDITIES  OF  LN  DL'STRlAi,  RESEARCH  ORGANIZATIONS. 

CLASXfFIED  BY  INDUSTRY  (Continued) 

(Ratios  Computed  from  Ac^npite  Amounts) 


Paper, 

Lumber,  and 
Wood 
Products 

' 1 

Paper  ai  d 
Allied 
Produ  ts 

Chemicals 
and  allied 
Products 

Industrial 

Chemicals 

Drugs 

Paint3 

laieous 

Chemicals 

Petroleum 
and  Coal 
Produc  xs 

1951 

14  | 

1C 

41 

13 

9 

5 

10 

15 

$940  | 

*6l>5 

$5,607 

$3,902 

$727 

$50 

$480 

$13,042 

329 

269 

9,625 

6 814 

1 62? 

1 

117 

616 

5,292 

ft 

i 

0 9% 

3.5*? 

3.6% 

1 

4.6% 

2.6%. 

2 3% 

0 aye 

I 

68.4% 

61.1% 

£5  5^ 

85.6% 

85.8% 

54.6% 

89  9% 

67.3% 

36  1 

30.1 

9.2 

86 

10.4 

35.2 

7.1  ! 

! 25.9 

4 -U  1 

5.5 

5 3 

5 8 

1 

3.8 

i 

10.2 

*>  A 

•I.U  | 

1 ft  fl 

*21,500 

1 $20,200 

$20,100 

1 

120,600 

$20,800 

*11,300 

$13,100 

?20,7‘X‘ 

$i0,0C«« 

$10,800 

$9,100 

$9,300 

$9,80C 

$5,800 

♦6,900 

$8,600 

$1,900 

$1,300 

$1,300 

*1.200 

$1,900 

$400 

$1,100 

$800 

9.0% 

5.7% 

6-5% 

5 8% 

9.1Cc 

3 9% 

j 8.57c 

1 

4.07c 

46.9% 

1 

| 46.5% 

•41. .5% 

45  3% 

47.1% 

51.8% 

38  3%. 

41.3% 

195* 


$916 

1 

5659  j 

$t,748 

$3,989 

$722  | 

$48 

$495 

$13,860 

350 

291 

i 

10.472 

7,424 

1 

1.775 

125 

676 

5 7 r*!l 

0.9% 

1.0% 

3.9% 

4 1% 

5.1% 

3.2%: 

2.5  % 

0.9% 

06.6% 

61.9% 

85  6% 

85  3% 

88.7  % 

54.1% 

88.3% 

68.5% 

26.0 

?9.5 

9.2 

9.0 

7.6 

35.0 

8.4 

24.9 

7.4 

o.b 

5.2 

5.7 

3.7 

109 

33 

6.6 

$22,600 

$23,400 

$21,600 

$22,700 

$20,700 

$12,200 

$18,400 

$21,900 

$10,500 

$11,100 

$9,800 

$10,100 

$10,200 

$6,100 

$7,300 

$9,100 

$90<i 

$900 

$1,400 

1 

$1,200 

$1,700  ' 

| 

*400 

$1,600 

$900 

3.o% 

3.9% 

6.3% 

5.3% 

8.3% 

1 

9 1%- 

3.8% 

$23,600 

228,500 

$2"/ ,800 

$26,600 

$21,900 

$26,600 

46.2% 

47  4% 

45.3% 

44.4% 

H 

39.6 

41.6% 
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Table  IV-6.  SELECTED  DATA  ON  THE  ACTIVITIES  OF  INDUSTRIAL  RESEARCH  ORC.AIVIZATIONS, 

CLASSIFIED  BY  INDUSTRY  (Continued) 


(Ratios  Computed  from  Amrejatt  Amounts) 


Items 

Petroleum 

Products 

Rubber 

Stone 
Clay,  and 
Glass 

Primary 

Metal 

i 

Fabricated 

Metal 

1951 

Number  of  Reporting  Firms' 

13 

7 

6 

21 

• 

Net  Sales  of  Reporting  Firms-  On  mil’ions) 

*12.670 

*2,281 

*901 

*3.040 

*1.933 

Total  Number  of  Professional  Technical  Persons:: 

1.  Spending  to  Support  All  Activities  nf  th* 
Bescnrch  Organization:  % of  Net  Sales 

5.210 

3.330 

838 

1,052 

931 

0.9% 

15% 

2 1% 

0 6% 

<5.9% 

?.  Distribution  of  Spending  to  Support  All 

Activities  of  the  Research  Organization: 
a.  To  Carry  on  Research 

67  3% 

63. 3^ 

69.5% 

7S7  % 

57.571 

b.  To  Provide  Technical  Service 

26.1 

°7  2 

18  A 

37.3 

C.  To  Carry  un  NontecbnoiogicHi  Activity 

bt> 

0.4 

3 3 

29 

5.2 

S.  Spending  to  Support  Ail  Activities  of  the 

Research  Organization: 

a.  Dollars  per  Professional  Technical  Person 
b Do  iars  per  Research  Organization 

*20,600 

*10.300 

*22,000 

$17,700 

$18,000 

Employee 

*8,500 

*8,300 

*6.500 

38.200 

*9  luO 

4.  Capital  Exptr  iiturea  (excluding  Land  and 

Buildings) : 

a.  Dollars  per  Professional  Technical  Person 

b.  % of  Spending  to  Support  All  Activities  of 

*800 

*200 

*1,100 

*1,500 

*600 

:he  Research  Organization 

3.9  % 

2.6‘v 

4 9{r 

8 4% 

32% 

5.  VOT  APPLICABLE 

€.  Total  Number  of  Professional  Technical 

Pe-sons:  % of  Total  Number  of  Research 
Organization  Employees 

41.1% 

,80.4% 

29.3  % 

46  2% 

50.6% 

Net  Sales  of  Reporting  Firms-  On  millions  1 

*13,470 

*2,336 

*891 

*2,926  j 

51,935 

Total  Number  of  Professional  Technical  Persons?  j 

5 618 

.3709 

j 

1.183 

1.035 

L Spending  to  Support  All  Activities  of  the 
Research  Organization:  % of  Net  Sales 

rv  /■"• 
.*v 

i 

i 

2.1  * fc 

0.7% 

1.0% 

2.  Distribution  of  Spending  to  Support  AH 
Activities  of  the  Research  Organization: 
a.  To  Carrv  on  Research 

68  2% 

63.9% 

68  7% 

80.8% 

53.07* 

b.  To  Provide  Technical  Service 

25.3 

35  T 

27  4 

16  2 

S6.9 

c.  To  Carry  on  Ncntechnologicai  Activity 

6.5 

0.4 

39 

3.0 

51 

S.  Spending  to  Support  AH  Activities  of  the 
Research  Organization: 

a.  Dollars  ner  Professional  Technical  Person 

*22  000 

*10,500 

■ 

$21,900 

1 

$17,000 

$18,100 

b.  Dollars  per  Research  Organization 
Employee 

*9,100 

*8,300 

*7,500 

*8,000 

*9,300 

4.  Capita!  Expenditures  (excluding  Land  and 

Buildings) : 

e..  Dollars  per  Professional  Technical  Person 

I 

1 

$900 

1 

*300 

$1,200 

*900 

b.  % of  Spending  to  Support  All  Activities  of 
the  Research  Organization 

3 9% 

2.8% 

5.3% 

6.1% 

• 4.97c 

5.  Replacement  Cost  of  Research  Organization 
Facilities  per  Professional  Technical  Person 

*31,000 

*6,100 

*36,200 

*26.900 

*28,400 

6.  Total  Number  of  Professional  Technical 
Persons:  % of  Total  Number  of  Research 
Organization  Employees 

41.4% 

79.2% 

34.3% 

47  1% 

i Not  all  firms  submitted  complete  reports;  therefore  some  of  the  ratios  are  based  on  a smaller  sample. 
- Figures  for  some  companies  were  estimated. 

Source:  191-Oomnany  Survey 
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Table  IV-6.  SELECTED  DATA  ON  THE  ACTIVITIES  OF  INDUSTRIAL  RESEARCH  ORGANIZATIONS, 

CLASSIFIED  SV  INDUSTRY  (Concluded) 

< Ratios  Computed  from  Aggregate  Amounts) 


I 

Machinery  1 

exctpi 

Electrical  j 

1 

Electrical 

Machinery 



Transportation 

Equipment 

1 

Aircraft 

Professional, 
Scie  ntiflc, 

c.  Cjcl 

Ccr.  rolling 
Instruments 

Laboratory 

Instruments 

Mechanical  ! 
Instruments  ! 

Other 

Professional, 
Scientific  & 
Controlling 
Instruments 

1951 

12  | 

5 i 

10  j 

5 

19 

C 

5 

8 

52,675 

$6,087 

$4,268 

$1,012 

$824 

$285 

$196 

$343 

2.349 

4,837 

5,574 

4,661 

2.095 

1 .232 

244 

619 

3.37c 

1 

1.9% 

1 

4.47c 

1 

1387 

6 27- 

13  57 

2.0% 

1 

2.67c 

1 

84.57c  j 

87  27 

8.5  67- 

87.7% 

93.47 

96.0% 

71  67 

91.67 

12.1 

11.1 

35 

2. . 1 

6 3 

3.9 

27  4 

7.4 

3.4  j 

i 

1 7 

7.9 

10.2 

0.3 

0.1 

1 0 

1 0 

121,500 

$23,30.:! 

533,200 

1 

i $30,000 

525,000 

$31,200 

515,31/0 

$13,500 

$".800 

>6,0 

$8,800 

$8,400 

$9,800 

$10,300 

$3,300 

1 

| 

$K  *> 0 

$S00 

\ $600 

$900 

1 

$400 

*1,800 

$900 

i 

$3va) 

34,200 

2.8% 

2 30c 

2 57- 

127c 

7.07c 

2.7% 

I 

1 C% 
i 
| 

28.0 .5- 

36.5% 

36.5% 

25.47 

27  97 

39.37 

I 

i 

1 

32.37 

1 

1 

52.87 

55.27c 

i&W 


$2,766 

$7/045 

$4,329 

, 

$1,618 

$992 

- - T 

$432 

5189 

S371 

2,798 

5,808 

6,785 

5,525 

2,524 

1,540 

25  8 

726 

2.37c 

2.17c 

5.2% 

il.ivr 

6 2% 

10.7% 

2.37 

3.0% 

86.27 

86.6% 

85  6% 

850% 

52.87 

95.2% 

69.37- 

91.9% 

10.5 

11.8 

2.1 

1.5 

6 9 

4 7 

■>9.7 

7.0 

3.3 

10 

11.0 

13.5 

0.3 

0.1 

1.0 

1.1 

$22,400 

$25,700 

$32,400 

«#z.4,ow 

$30,000 

$16,800 

$16. '00 

$8,300 

$9,400 

$9  300 

$9,400 

$9,900 

$10,100 

$8,900 

$9,500 

$590 

*600 

1 #1  OAA 

$oCC 

1 

$1,500 

$700 

$400 

$2,800 

1.97b 

2.4% 

36% 

2.1% 

5.0% 

2.1% 

2 6% 

17.1% 

$18,700 

$18,900 

$29,900 

$25,100 

$13,000 

$11,800 

$16,000 

$13,800 

37.8% 

36  77- 

2R,0% 

29.0% 

39.67- 

«»»»/»/** 
Oo.u  'r 

1 

52  7% 

i 

! 

56.2  ~ 
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APPENDIX  A 


QUESTIONNAIRE  AND  INSTRUCTIONS  FOR  4,800-COMPANY  SURVEY 


The  following  definitions  and  instructions  arc  g'ven 
ns  an  aid  to  completing  the  questionnaire. 

T otal  Number  of  Employees 

The  total  number  of  persons  employee?  by  vour  com- 
pany in  all  its  activities  as  ot  Deccrnhei  31,  1952.  1 iiis 
figure  will  be  used  to  place  your  company’s  report  in 
the  proper  size  g *oup. 

Industry  Code 

A coded  list  c.f  industr ici  is  given  below.  From  this 
list  select  the  ONE  industry  that  accounted  for  the  major 
portion  of  your  company’s  activity  in  1952.  Ascertain 
the  code  number  for  this  industry  and  record  this 
number  in  the  space  provided  on  the  card.  This  item 
will  be  used  to  place  your  company’s  report  in  the 
proper  industry  [roup. 

ILesearch-Developmenl 

Research-Development  includes  basic  and  applied 
research  in  the  sciences  (including  medicine),  and  in 
engineering;  and  design  and  development  ot  prototypes 
ar.d  processes.  It  does  not  include  quality  control, 
product  testing,  market  research,  sales  promotion,  sales 
service,  and  research  ir.  the  social  sciences  and  psy- 
chology. 

Research-Development  Laboratory 

A research-development  laboratory  is  a distinct 
organization  unit,  headed  by  a person  often  called  a 
“director.”  Ft  is  responsible  for  the  development  of 
new  or  improved  products  and  processes  and  for  re- 
search that  will  uitimatelv  lead  to  ne.v/  products  and 
processes.  Organization  units  which  aie  primarily  en- 
gaged in  quality  control,  customer  servit:.  and  maikct 
research  are  not.  according  to  this  dehoiticn,  rcsearch- 
developrnent  laboratories 


Industry  Cide 

1 Ordnance  and  Accessories 

2 Beverages 

3 Food  other  than  Beverages 

4 Tob.-.vcs 

5 Textile  and  Apparel 

6 l umber  and  Wood 

7 Furniture 
ft  Pc.per 

9 Printing 

10  Organic  and  Inorganic  Chemicals 

1 1 Drugs 

12  Soaps 

13  Pcmts 

1 1 M iscelianeous  Chemicals 
l 5 Petroleum  Products 

16  Rubber 

17  Leather 

18  Stone,  Clay,  and  Class 

19  Primary  Metal 

20  Fabricated  Metal 

21  Machinery  (except  Electrical  > 

22  Communication  Fquipment 

23  Othc-  Flectrical  Machinery 
21  Motor  Vehicles 

25  Aircraft 

26  Other  Transportation  Equipment 

27  Laboratory  Instruments 

28  Mechanical  Instruments 

29  Other  Professional,  Scientific,  and 

Controlling  Instruments 

30  Miscellaneous  Manufacturing 

31  Coal 

March  13.  1953 
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APPENDIX  B 


QUESTIONNAIRE  SCHEDULE  FOR  1,450-COMPANY  SURVEY 


SURVEY  Of  INDUSTRIAL  RESEARCH  AND  OEVtl.D^ErT 

IKSTVUCTlCaS 

?kiN  qaaa:  totaBtr?  ia  eo4C*r«^  »UI  all  Giart  tccdsiit*;  prdc»««r*»  for  aclasttftc  r««r:> 

r«mrtl  >pd  d.TPioswMt*’ co«d«ct»d  ».  po«r  tv/m  and  »•<  daraio^al  -ar p Hitll  «"»•*  cowaaia^  r*M«p*»W 

ita  divtiiioaa.  la  ordar  to  avoid  dpp.icpt  lea.  plaaaa  oot-.iaata#  -til  Sp  aatiafocto  r.  Mlpxfip  astar  tk*  ford 

*tcl»d«  all  aataldiarioa  aad  pfMliorrc.  «»f»’  appropritta.  ratle-  tk«>  iaaviap  t *l=at.  1 

j 

fifBCRAl  (6«i  aaa»A/a  mill  Aa  Ml/ltlMt)  1 

1.  mar  was  tat  rorai  rehUER  enkoveo  • ' your  ceadaat  la  au  or  its  vctiyities  if  j»vj»*7  >Rs?*  i i 

B*2*  3&X3  QBS^EXiUjl 

J i.  »H»T  was  tat  ro'ki  0»fR»Ti».-,  COS'  » i.ll  »£S£»RCH  am  OEYElOP^k’  P£RFO*flO  withir  YOuR  C Oaa-  | 
p PANY  IN  CALENDAR  H5I’  (Oz+f0t  t»£  00ft  im  jA*  ftil  <»r  tfirxl  Ivkmt  0*4  •*!  arrafa  a/aa  fAa  j 

. 1 
a 

• MI*  MINN  itl  1 H l A 'fttAI  'YP*tfAT  fc<^  r Af  T J.4P  fAaa  pr^fAB^*  no  *Nf  - r • ,*  <»?#  ■ t Pf&rnRMrn  OP 

1 PN'«£  COBTBACYS  YNOH  T DC  »£0£N4l  40t£««ltST 

t 

t 

— BaaewBi  i v'i^^iaina'Yj., 

Njppowrs  .arooMT»os  (*•••••«»;•  tin  w ••>/#/•  !••?) 

9««l!/M«  5 1 raf*?  Is  sss4«i  aajajad  /ail  liaa  ia  raiaorck  ar  daaala.tacat  r/««  fha  fail 

tf  i a#  afaJaalaaf  (4m«^  an  raar  carraal  «Mra|»  vak*)  ar  fA«ca  »orlit|  r«rr*f/aa. 

S.  MOW  KMT  Of  YOuR  COMPANY'S  £MPi.0t££S.  INCLUDING  A PROPORTIONATE  SH  ARC  0»  OVERMEN  PtRSOBNC  l 

( 04m(mi  itr  •!  i*0 , cla'icai  aaialafssca.  ale.)  Wf  R[  ENGAGED  IN  RESEARCH  OR  OCv£lOPW£"Y 

<1  A ■ U * * T 1951 

J AN  U AN  Y 1952 

i.  HO K Kisr  Of  rouR  cOMPaar'S  ep&ipcers  aao  SC'Cp'iSTs1  WERE  £«6aC£0  ia  RESlpRCh  Of  0C*t.i3~*««T : 

J ABO  A#  f 1951 

J'N'JiNT  195  2 

7.  HCW  MANY  Of  YOUR  COMPANY’S  ENGINEERS  ANO  SCIENTISTS  WERE  ENGAGCO  IN 
RESEARCH  OR  OEvClOPWCNT  on; 

YUIIU1  l«5i 

J»9U>«T  *95  2 

NN i ■ l cwNTNACTS  t BOB  T n£  f£0£*AL  GO»£Nb«£«T 

)»!;;i'aicti  »ao»  oraca  cmpipics  for  *o««  tea  Tat  iitian  oo.taaata' 

TOTAL 

*'r  ■ 

■HI! 

§.  AS3UMI NG  THAT. 

a.  *£*  ft  £ S£  ANC"  OP  CEYClOftBlNT  0£'£NS£  CONYPACT;  AN£  A¥AllA|i£  FOB  PN0j£CTS  CN  *MtCN  T0L»B 
COafANT  IS  NI’.ltXG  TO  BOaa, 

• . TM£N£  IS  *0  C ■ A * 6 £ IN  TB£  SHE  Of  VOUN  SC  1 IN  Yl  f U NFS£aNCN  ABO  0£V£lOPBrsf  T£CNBICAl 
STAFF,  AN  J 

C.  T B £ D(f(NS£  CffOPt  C 0 M T 1 V U £ S AT  TN £ »N£S£NT  V£Y£l. 

WHAT  is  Tht  MAXIMUM  SUMMER  Of  ENGINEERS  ANO  SCIENTISTS  TOUR  COMPANY  wiSNtS  iu  A5CSCP  OUR  1 »C 
THE  REMAINDER  Of  CALENOAR  l«S7  TO  MS9  PR|M(.  CON  rSAC  TS  OP  SUBCONTRACTS  fOt  RESEARCH  UR  X - 
VELOPMtNT  fOR  THE  DEFENSE  PROGRAM  Of  THE  fEDERAl  GOvCRNM(*TT  (r  aar  00  090  r all  j aiilkai  »*• 
fi|ala  „#•»  caafaar  la  0Hf  *aw  * a act  art  caatfracla  aar  ail/  At  afcii|ala  tAa  fa^tral  Oarara- 
ap»i  •»!  set  fa  olfar  saaf.-aefal 

9.  HOW  MANY  OF  Y-"HiP  COMPANY’S  ENGINEERS  *«0  SCIENTISTS  PRIMARILY  ENGAGED  IN  SCIENTIFIC  RESEARCH 
0*2  DCVEtOPMENT  IN  JANUARY  1*5?  HJO  TK7  FOLLOWING  MILITARY  $TsTU$: 

N£BB£NS  Of  MillT«HT  N£S(Nv£S  ON  BATIOVAL  OuANO 

ClASSIf'CO  #-/  (09f.it  0k  Ja  far  IMadiaa)  ON  ^*4  (4  itmtroA  W caaaa  af  eiri/laa  a*'Rlar*aar) 
«alp  aal«a  MImm  tAa  afaa  a/  IRN  <af  H caa  fta  a*  cfaaaifJatf 

1C.  MOw  KiPT  i«Gi«£tRS  «»0  SC  l£"T  * 570  PRiWdR  IY  E«6»OE0  RESEtROt  OR  OEVElO^df  ■'  LfrT  IMt  £w- 

PlOY  Of  YOUR  COHPMY  0Ul*l»0  THE  fOtlOWIRii  PERIODS  f. »•(»<•  ir  .-f...  cll.li  Ik.  c.apv.vl  : 

N £ A SOB  f CN  l£  4 V i WO 

U'JIT  1950- 
■J'JNt  1951 

JUlT  1951  - 
DEC  1951 

NIlllANT  t£S£NV£  CALL 

Sf  l£f T 1 v£  Si  N v ICC  C.  1 l 

j TTVT4L 

| Naaac  am/  w p*» ! iz-  rtaaaun  jm  f ha  aciarvcaa  I*  ir«ltfW/N|  Mdicini').  ciW  Ja  anj/naarinl.  am/  N*al|«,  r/tra  1 vrbbm/  an^ 
j narrnr  a/  praiot^aa*  and  pracaaaaa  fac/«cdan  aua/ctr  c*mf  ra# , ar  «#Mcf  (aatiA|.  Mil*/  raaaarcA,  Bt/aa  NraaaiiM. 
u a.aJa«  aaia/ta,  and  raaaarch  in  fna  axial  actancaa  and  a»feA*U|r. 

j ^IndirMw/s  9i(kat  Itaai  a lac/w/ar'a  4 04  r 00  dm  9*4  dm— ri*$  a#  Afianaa,  ar  (Aa  aaaJvalant  in  atAtrianca  ar  frar'iainf 

tn  nm 

1 «»T  >1 
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YGiJfl  C CS? ii!" * 2 TO.il  3ai£S  (•?  (NfaJ  *»r  •frti.ei, 

calcroa*  mi. 
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wm  mwrgwiiw 

CO^'  ^IAl  CONSULT  116  F'fvlS 
I 5CSPV0F«T  ACISCItS 

I lUSlRtsS  Vf*D€  ASSOC  I AT  lots 

COAL.  •IT«LI!C  ASS  kC«-<TAU.C  * » • C • - LS 
t*  VOC  PfTRHlUR  «np  natural  r,is 
fAUHCAOS 
A'tUSlS 

•"jiuc  nmiTii$ 

TCLECOHWiJCCATiOfl.  DA0I0  ARO  T£ l(V  I 5 1 OR 
WOAXASTiaC 

All  OTHl*  IKMMURIJF  ACT  USING 

*UB«&Tl*!gS 

Otf»AJK(  A«0  ACCI>S0*»CS 
FOOO  ISO  t!RC*?D  *900UC T ' 
tosacco 

TflTllC  mu  WOnoCTS  ARO  APPiSfl 

LUN51S  A»0  *000  P90CUCT5  (••«•#«  fmtmilmt.) 

fi^RITUSL  A«0  FIXTURES 

Pi**  «R0  All  I CO  SWOOOCTS 

P* 197  5 SC.  FfclUSMING  ARO  AlllCO  I BOOST*  ICS 

CHCWICAIS  A90  AIL  ICO  AROOOCTS: 

INDUSTRIAL  INORGANIC  AND  ONG4NIC  CFtNICAlS 
DRUGS  ARO  *10  1C  l*IS 

SOAP.  Cif.fcfaS-  € TC  . 

“I 

PAINT,  IANNIS*.  i*C0W<»  l*C»«a»IC  ^IGNtNIS 
OTNfR  C FI  * I C A l PROOUCTS 


(AH 

■ Nil 

IRS’ 


itswrfiCTOiiss  re»«i‘u> 

, PfiOOUCTS  wr  rt I *01  Cub  ARO  COAL : 


9UW»9  PfOOUTTS 
UathCR  ARO  LCi'HCR  PSOOUCH 
V0*f,  clay  ard  class  products 
ft?  I NAS  Y M£TAL  I RQUMB  » t3> 


»‘A0«ICAT£0  BCTAL  P9000CTS  TNNC.Fr  #r  *.**<•. 

•acMatr*.  mA  trja^*rt£*i«« 

MACNI9C9T  faiaaFl  • Iff  f r a*c  a J ) 

ClfCTflriCAl  Macn:«C*Y  CtfOirvsRT  and  supplies: 

f ONNUNtC  at  «0«  (QUIFN(NT 

GTW£N  ! •' At  OACFtNfNT,  £ ,Vl  I F tilf  NT  ANQ 

SUPPUCS 

TRANSPORTATION  CQUIP^RI' 

•CTOR  Vi'NICllS  ARC  »OTOR  VfNICU  CQUIPNCRT 

A I RC  FAIT  A mr.  FARTS 

RRI  LROAO  COO*  PRC  NT 

OT«(A  TRANS FOAT AT  ION  CPUlPui-s 
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APPENDIX  C 


QUESTIONNAIRE  AND  INSTRUCTIONS  FOR  191-COMPANY  SURVEY 


Sititni  - . -niiwrui 


DP’*  JON  OF  RESEARCH 

HARVARD  graduate  school  of  business  administration 
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BRIAKBOWN  OF  COMPANY  FUNDS  COMMTTTID  TO  !tlUARCH-DIVILOPM(NT  BY  OUECTiYB  SOUGHT 
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DKPNITIONS  AND  INSTRUCTIONS 


INTRODUCTION 


The  pa: noses  of  this  study  are  as  follows;  to 
recormue.  d r definition  of  research-development 
that  car  be  used  for  statistical  and  cc-couuting 
purposes;  i.c  collect,  in  accordance  v.iih  this  defi- 
nition, tiatr  on  research-development  spending 
by  industrial  firms  in  19.31  and  planned  spending; 
for  2952;  a J to  present  the  infenuanon  ir  a 
manner  that  permits  each  company  *r*  compare 
readily  its  spending  wiib  typical  amounts  spent 
by  companies  of  similar  si/e  in  the  same  industry. 

Significant  variations  in  company  practices 
affect  the  figure  reported  as  cost  ot  research- 
development.  Two  of  the  most  significant  va»  a- 
bies  are  (1)  a determination  of  the  octivilie.  of 
laltoratory  personnel  and  other  technical  groups 
tha*  are  considered  by  the  company  to  be  research- 
development,  s lid  (2 1 those  specific  expense 
elements  which  art  either  included  or  excluded 
when  the  cost  of  research-development  is  being 
accumulated.  Unless  ail  cnmpxr-ies  treat  the 
important  variables  the  same  way,  ine  u/n  win 
not  be  comparable.  Therefore,  the  insU  actions 
for  filling  out  the  questionnaire  arc  given  in  con- 

— i.i~ 

OIUCIUMIU  Mt-iail. 

Of  paramount  importance  arc  total  company 
funds  committed  to  support  of  research -develop- 
ment (Line  10  on  the  questionnaire).  In  many 
companies  development,  and  sometimes  research. 


is  carried  mi  oy  laboratories  and  technical  groups 
that  are  not  a part  rf  the  Cokiijpany’a  formal 
research-development  orgai  izalioiu  Ir,  order  to 
include  >11  the  research-development  of  the  com- 
pany — e reque.  that  the  data  be  reported  in  i.wo 
categories:  (1)  spending  by  o>  on  behalf  of  the 
Rrsearch-Developmcnl  Organization  (de- 
fined on  page  3 and  perhaps  difierent  from  your 
formally  designated  research-development  organ- 
ization); and  (2)  spending  by  Other  Units 
within  the  company  that  do  some  resea  •xh- 
developnient.  This  spending  is  to  b"  reported 
separately  from  that  of  the  research-dcvelopmenl 
organization. 

information  is  requested  about  the  actual  1951 
spending  and  estimated  1952  spending.  If  your 
records  are  kept  on  a fiscal-year  basis,  report  in 
the  1951  column  figures  for  that  fiscal  year  which 
ends  within  the  period,  July  1,  1951  to  June  30, 
3952.  Columns  (a)  and  (c.)  are  to  be  used  in 
reporting  1951  and  1952  figures,  respectively, 
for  the  research-development  organization.  Col- 
umns (b)  and  (d)  are  to  be  used  for  reporting 
1951  and  1952  figures,  respectively,  for  other 
units  within  the  company.  No  data  arc  requested 
in  cross-hatched  boxes.  Do  not  ignore  a box. 
When  the  proper  reply  is  “None,”  please  enter 
the  word  “None.”  ir  the  box. 


GENERAL  DEFINITIONS 


I.  The  Company 

Whenever  the  word  “Company”  appears  in 
this  survey,  it  refers  to  the  sum  of  the  organiza- 
tions which  are  consolidated  lor  the  preparation 
of  reports  to  stockholders,  or  which  would  be 
consolidated,  were  such  reports  prepared.  Sub- 
sidiaries which  arc  not  consolidated  are  not  com- 
pany organiza;ions  for  purposes  of  this  survey. 
When  a research-development  organization  is  a 
separate  corporation,  tire  word  “Company1’ 
door,  not  include  only  :h;U  organization. 


II.  Research-Development  Organization 

This  is  the  organization  (or  organizations)  in 
your  company  that  has  research-development  as 
its  chief  responsibility.  This  organization  may  lie 
a department  or  departments,  a division  or  divi- 
sions, or  it  may  be  a separate  legal  entity.  It 
may  operate  more  than  one  laboratory,  some  of 
which  may  l>e  physically  located  in  operating 
units.  Laboratories  and  technical  groups  that  are 
not  part  of  your  formally  designated  Research* 
Development  Organization  should  be  iii- 
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eluded,  even  though  they  urc  locctcfi  in  a rn c.rii>* 
factoring  facility  end  administratively  responsi- 
ble to  an  officer  ofiter  t?  *u  the  t^ersor  chiefly 
responsible  for  ressareh- development,  if  such 
laboratories  f-d  technical  groupo  Live  the  iol- 
Jcwbig  eliaractei  i?  .it  ■ 

(1)  They  are  distinct  r>a,ar ..-"ion  twits ■ 

(2)  Over  50%  cC  their  e?ot'  is  di.  :r*cd  toward 
researcfi-dcvelcpiren'  rvher  than  quality 
control,  mftree  tes- technical  inspection, 
and  ether  r.cn^esearch-developnient  activity. 

III,  Otlier  Units 

Tli  jse  include  piaai  laboratories  and  technical 
groups  that  do  some  research-development  but 
if.ive  another  function,  such  as  technical  service, 
for  their  primary  responsibility.  The  cost  of 
research-development  activities  of  Other  Units 
snor'd  he.  estimated  for  1951  and  forecast  for 
1952  and  reported  under  Columns  (b)  and  (d) ; 
these  figures  should  include  orjy  research- 
development  costs — and  not  all  the  costs  of  all 
•he  activities  of  these  Other  Un 

IV.  Research-Development 

For  the  purposes  of  this  questionnaire, 
Research-Development  includes  activities  car- 
ried on  by  persons  trained,  either  formally  or  by 
experience,  in  the  disciplines  and  techniques  of 
the  physical  sciences  including  related  engine  r- 
ing,  and  the  biological  sciences  including  medi- 
cine but  excluding  psychology,  if  the  purpose  of 
such  activity  is  to  do  one  oi  non*  of  the  following 
things: 

( 1 )  Pursue  a planned  search  for  new  knowledge, 
whether  or  not  the  search  has  reference  to 
a specific  application. 

i"2 1 AddIv  exisiinc  knowledge  to  nrohlems  in- 

V S A • S *_/  CJ  * 

volvcd  in  the  creation  of  a new  product  or 
p-ocess,  including  work  required  to  evalu- 
ate possible  uses. 

(3)  Apply  existing  knowledge  to  problems  in- 
volved in  the  improvement  of  a present 
product  or  process. 

The  following  kinds  of  activity  are  included: 

( 1 ) Laboratory  scale  activity. 

(2)  The  design  and  operation  of  pilot  plants  or 
scnh-wrsrks  plants  so  long  as  the  principal 


purposes  arc  to  obtain  experience  and  to 
compile  engineering  and  other  data  to  be 

ii<z^>/4  oc  f/vi iows • 

{ a ) in  evaluating  hypotheses, 

(b)  in  writing  product  formulas  or  in  estab- 
lishing finished  product  specifications, 

(c)  in  designing  special  equipment  and 
structures  required  by  a process,  and 

fd)  in  preparing  operating  instructions  or 
manuals. 

(3)  The  engineering  activity  required  to  advance 
the  design  of  a product  or  a process  to  the 
point  where  it  meets  specific  functional  and 
economic  requirements  snd  esn  be  turned 
over  to  manufacturing  units.  The  design, 
construction,  and  testing  of  preproduction 
prototypes  and  models  and  “engineering 
follow-through”  in  the  early  production 
phase  is  included.  The  development  of  de- 
signs for  special  manufacturing  equipment 
and  tools  is  included  but  tool  making  and 
tool  tryout  are  not  included- 

(4) .  The  preparation  of  reports,  drawings,  for- 

mulas, specifications,  standard  practice  in- 
structions or  operating  manuals,  and  other 
media  for  transmitting  to  operating  units 
information  obtained  from  the  above  activi- 
ties. However,  the  production  of  detailed 
construction  drawings  or  manufacturing 
blueprints  is  not  included. 

(5)  The  development  of  designs  for  special 
scientific  instruments  for  process  control, 
expioraiion  (for  example,  the  airborne 
magnelo-meier)  ««<)  for  other  similar 
mi  r noses 

a a 

Do  not  include  costs  incurred  to  carry  on  geo- 
physical and  geological  exploration  activities. 

The  Cost  of  research-development  includes, 
in  addition  to  salaries  of  persons  engaged  in  the 
activities  above,  other  direci  costs  associated  with 
their  work,  and  the  costs  of  servicing  and  sup- 
porting them,  as  defined  more  fully  on  pages  40 
and  41. 

V.  Nonresearch-DeveJopinent 

The  following  activities  are  nonreseardi-de- 
velopuient  activities.,  for  purposes  of  this  survey: 

(1)  Nonteehnological  Activities,  including 
the  following: 
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(a)  Market  Research,  including  surveys  of 
product  acc“pfa nee  estimates  of  mar- 

» • • . i • r 

anu  biuuics  u;  mannciD  vi 

distribution;  and  Market  Develop- 
ment, including  the  sale  of  either  old 
or  new  products  to  obtain  acceptance 
of  them  in  new  outlets. 

(b)  Economic  Research  and  other  research 
in  the  social  sciences. 

(c)  Legal  work  in  connection  with  patent 
applications  and  litigation,  and  die 
sale  ov  licensing  of  patents. 

(2)  Technical  Service,  including  the  fol- 
lowing; 

(a)  Quality  and  quantity  control  tests  and 
analyses. 

(b)  Trouble-shooting  in  connection  with 
breakdowns  in  full-scale  production, 
including  relaud  analytical  work. 

(c)  Technical  plant  sanitation  control. 

(d)  Work  required  for  minor  adaptations 
of  a specific  product  to  meet  the  re- 
quirements of  a specific  customer, 
including  installation  and  servicing  in 
a customer's  plant. 

(e)  Engineerir  md  other  technical  service 
furnished  in  accordance  with  agree- 
ments to  licensees  outside  the  Company. 

{f  t Aid  furnished  by  the  resea  reh-develop- 
meni  organization  10  manufacturing 
divisions  to  enable  them  to  operate  in 
accordance  with  previously  determined 
f rmulas,  standard  practice  inslnrc- 
t.  us,  or  finished  product  specifications. 


(g)  Aid  furnished  to  develop  advertising 
programs  and  to  promote  or  demon- 

~'1  ~ — <-»  . -•>■*‘••11  »f o .-i—  r.f A/siCfiOt;  i i _ 
c«I  Uio  *!  p*  UUttvir.  v*  v .eaev  o,  • • 

eluding  the  cost  of  material  furnished 
for  trial  or  demonstration. 

(h)  Assistance  in  preparation  of  speeches 
and  publications  for  persons  outside 
the  research-development  organization. 

(i)  Experimental  work  performed  at  the 
request  of  the  patent  division  to  pro- 
vide information  needed  dur’ng  the 
prosecution  of  a patent  litigation. 

: } Geophysical  or  geological  exploration 
activities. 


The  question.,  “When  does  development  end 
and  production  begin?"  is  often  asked.  This  ques- 
tion cannot  answered  in  terms  of  organiza- 
tional responsibility,  or  the  kinds  of  techniques 
employed  or  skills  required.  If  the  primary  ob- 
jective is  to  make  further  improvements  on  the 
product  or  process,  then  the  work  comes  within 
the  definition  of  research-development.  If,  on  the 
other  hand,  the  product  or  process  is  substan- 
tial^ “set,"  and  the  primary  objective  is  to 
develop  markets  or  to  do  prepreduciion  planning, 
or  to  get  the  production  process  going  smoothly, 
then  the  work  is  no  longer  research-development. 
For  example,  if  a pilot  plant  is  used  to  gather 
information  leading  toward  improvements  in 
products  nr  processes,  then  the  cost  of  this  work 
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used  to  turn  out  initial  quantities  of  the  product 
for  the  purpose  of  creating  or  enlarging  the  mar- 
ket, the  costs  cf  this  work  should  not  be  consid- 
ered as  part  of  the  cost  of  research-development  . 


SPECIFIC  DEFINITIONS  AND  INSTRUCTIONS 


Line  1.  Spending;  to  Support  Activities  of 
(the  Resenreh-Dcvciopsiient  Organization 
Include  here  all  the  cosis  which  were  incurred 
in  1951  and  estimated  for  1952  to  support  die 
activities  earned  on  by  ihe  research-development 
organization,  including  both  research-develop- 
ment and  non  research-development  activities.  Do 
not  include  capital  expenditures.  (See  page  44. ) 


The  lelevant  costs  usually  include,  but  me  not 
limited  to,  the  elements  listed  iw’iow.  It  in  vonv 
accounting  system,  some  of  the;e  cost  elements 
are  not  charged  to  the  reseat  ch-development 
organization,  we  would  greatly  prefer  that  yon 
estimate  them  in  order  to  rolled  vthat  voui  cos's 
would  have  been  bad  all  the  elements  been 
included. 
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(1)  Wages,  Srtiti’its,  and  Related  <Cost#  of 
everyone  on  the  payroll  of  the  research- 
development  organization,  including  over- 
time, holiday  pay,  vacation  pay-.  bonuses 
of  all  kinds,  shin  premiums,  supper  money, 
benefit  plan  payments,  pensions  and  ictire- 
..icnt  funds,  federal  and  state  taxes  related 
to  payroll,  cost-of-living  adjustment:;,  sev- 
erance pay,  moving  allowances,  cafeteria, 
recreation,  and  other  employee  servi.ee 
activities. 

(2)  Muteri.il  and  Supplies  (bnii'm'd  (or 
purchased,  if  consumption  figures  are  not 

available), 

(3)  Utilities,  such  as  telephone,  telegraph, 
electricity,  water,  ga3,  and  fuel. 

(4)  Books  and  Periodicals  purchased. 

(5)  Travel  and  Entertainment  costs. 

(6 ) Professional  Ones. 

(7)  Property  Taxes  and  Other  Taxes  (ex- 
cept income  taxes)  incurred  on  account  of 
the  research-development  organization  or 
on  the  facilities  which  the  research-devel- 
opment organization  uses. 

(8)  Insurance  Expense. 

(9)  Maintenance  and  Repair,  including  the 
maintenance  of  huildings  and  grounds. 

(10)  Depreciation  on  buildings,  equipment, 
and  vehicles;  or  Rentals,  if  any  facilities 
are  leased. 

(11)  Company  Overhead.  Estimate  a fair 
share  of  the  cost  of  any  functions  per- 
formed outside  the  research-development 
organization  which  support  its  act!1, i-ies. 
The  basis  of  estimating  the  amount  is  left 
to  the  judgment  of  the  individual  respon- 
dents. The«e  functions  may  include,  hut 
are  not  limited  to,  the  following: 

(a)  Personnel,  including  personnel, 
medical  and  safety  departments,  and 
employee  or  industrial  relations 
department. 

(b)  Accounting,  Control,  and  Fiscal 

(Treasurer’s  cilice). 

(c)  Procurement  and  Inventory,  in- 
cluding purchasing,  receiving,  inspec- 
tion, storage,  transportation,  control, 
and  issue  of  material  and  supplies. 


(d)  Other  Services,  including  legal, 
public  relation*.  «W.pwork,  analytical 
work,  plant  proi  cction,  re#rrarrement 
of  facilities,  drafting,  printing,  dupli- 
cating, transportation  of  material  and 
■mrsonnel,  maintenance  of  motor 
vehicles,  messenger  service,  steno- 
graphic service,  and  photography. 

(e)  Salaries  and  Related  Costs  of  re- 
search executives  not  on  the  pays  oil 
.of  the  research-development  organi- 
zation. 

Do  not  include  the  following  items  in  Line  1 : 

(1}  Do  not  include  the  eost  of  research.dev«-]0p- 
mcnt  carried  on  for  the  Company  by  non- 
company  research-development  organiza- 
tions of  any  kind;  or  fellowships,  grants, 
and  gifts  to  promote  research-development 
or  the  study  of  the  sciences  and  engineering. 
The  costs  of  such  programs  are  to  be  re- 
ported on  Lines  8 and  9. 

We  recognize  that  some  companies  in- 
inchide  such  expenditures  as  costs  of  the  re- 
search-development organization.  We  wish, 
however,  to  develop,  on  Line  4,  the  cost  of 
supporting  all  research-development  activ- 
ity carried  on  within  your  company.  There- 
fore, it  is  necessary  that  none  of  the  costs  of 
supporting  scientific  activity  in  noucompany 
research-development  organizations  be  in- 
cluded in  Line  1 . 

(2)  Do  not  include  here,  or  anywhere  on  the 
questionnaire,  that  part  of  company  held  re- 
search-development contracts  subcontracted 
to  ncnccrr.pnr.y  research-development  organ- 
izations, For  example,  if  your  company 
entered  into  a contract  to  do  research-devel- 
opment for  a government  agency  and  sub- 
contracted a part  or  all  ot  this  research- 
development  to  a noncompany  organization, 
the  amount  oi  costs  involved  should  not  be 
included  anywhsre  on  this  questionnaire, 
since  this  activity  neither  alworbed  company 
funds  nor  required  utilization  of  company 
research-development  capacity. 

Research-development  is  considered  to 
have  been  subcontracted  when,  and  to  the 
extent  that,  a noncompany  research-develop- 
ment or.rrr.izatiorz  is  the  subcontractor.  AH 
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work  that  was  done  for  your  luhoiaiories 
and  othti  technical  units  by  nencompany 
organizations  which  are  . oi  research-devel- 
opment organizations  if.;.-  example,  modi ! 
construction  by  a nonooin pany  model  shop) 
is  to  be  considejrd  as  a purchase  of  e.piip 
ment,  matei  ial,  or  supplies  for  the  company 
research-organisation  rather  than  at  s*.:l; 
contracted  research-development. 

(3)  Do  not  include  royalties  paid,  income  taxes, 
or  interest. 

Deduct  the  following  items  (it  significant)  in 

J.ine  1 : 

f i ) Net  income  { . . 1 add  the  net  loss)  from  oper- 
ation of  cafeteria,  concessions,  or  vending 
machines. 

(2)  Income  from  sate  of  products  manufactured 
in  the  research-development  organization  if 
these  were  sold  to  bona-fide  customers. 

Do  not  deduct  fioni  the  costs  included  m I.i«»  ] 

any  of  the  following  items: 

( 1)  Royalties  received  from  either  ncnconipany 
organizations  or  company  units. 

(2)  Credits  tor  work  charged  or  “sold"  to  utliei 
departments  or  to  subsidiaries  unless  they 
were  unconsolidated  subsidiaries. 


Note  I : Some  research-development  organiza- 
tions carry  on  nonterhnologival  activities,  defined 
on  page  38:  others  do  not.  Some  companies  utilize, 
part  of  the  capacity  of  their  research-develop- 
ment organization  to  provide  technical  service 
and  advice  to  operating  units  and  customers; 
others  do  no. 

We  do  not  wish  the  costs  of  such  activities  to 
be  eliminated  when  Spending  to  Support  Activi- 
ties of  the  Research-Development  Organization  is 
calculated.  We  do  wish  to  know  the  approximate 
portion  of  such  spending  that  was  incurred  io 
carry  out  these  two  kinds  of  activities  because  it 
indicate j how  the  cent  party's  scientific  resounes 
are  being  utilized.  Therefore,  we  request  that  you 
report  these  costs Lines  2 and  3.  When  the  enst 
of  these  activities  is  subtracted  Com  the  cross 
spending  for  ail  activities  of  the  re. search-devel- 
opment organization,  the  remainder  will  be  the 
ccji  of  all  res  .arch-development  activity  carried 


cut  by  the  re  search- development  organization, 
including  that  for  ali  noncompany  organizations. 

Some  companies  have  com  {.winy  technical  units, 
which  are  not.  a pari  of  the  research-development 
organization  but.  which  carry  on  development 
and,  perhaps,  resecrcn.  i in  L3  is  iruc  ITX  yOiiV 
case,  we  request  that  yen  estimate  the  approxi 
male,  costs  for  the  research-development  work 
carried  on  by  these  Other  Units,  as  de fried  on 
page.  38,  and  enter  the  amounts  on  Line  4,  Col- 
umns ( !> ) and  (d).  The  horizontal  addition  of  the 
amounts  on  Line  4 in  Columns  (a ) and  [b)  gives 
the  total  cost  of  Research-Development  Dune 
within  Company  in  1931  and  a similar  addition 
of  the  amounts  or.  Line  i in  Columns  ( e ) and  ( </) 
gives  the  forecast  cost  for  1952. 


Line  2.  Non  technologies  1 Activity 

Show  here  that  portion  of  the  amount  repoiled 
or.  l.:nc  1 which  you  estimate  was  incurred  to 
support  nontechnolcgical  activities.  Include  a 
prorated  portion  of  the  cost  of  the  supporting 
activities. 

Please  note  that  in  framing  the  definition  of 
nontechnological  activities,  we  did  not  intend  to 
di-tinguish  between  direct  costs  and  the  cost  of 
supporting  activities.  Mary  persons  who  work 
for  die  research-development  organization  do  not 
work  directly  on  research-development  projects 
or  on  technical  service  to  operating  units,  or 
engage  directly  in  market  research,  economic 
research,  patent  work,  and  similar  kinds  of  work. 

Some  of  these  persons  perform  functions  which 
support  all  the  activities  of  the  research-develop- 
ment org;,  ,:zation.  Examples  of  such  functions 
are  the  !;,.  .wing:  procurement,  storekeeping, 
maintenance,  building  sendee,  accounting,  ste- 
nography and  operation  of  machine  and  model 
simps,  «esi  facilities,  or  instrument  laboratories. 
These  are  supporting  activities  The  cost  of  such 
•unci ions  is  pan  of  tiic  cost  of  aii  the  activities 
of  the  research-development  organization. 

Line  3.  Technical  Service 

Show  here  the  portion  of  the  amount  reported 
on  J.iiv  1 wh>ri>  yo"  estimate  was  incurred  to 
provide  technical  service  as  defined  on  page  39. 
Include  a prorated  portion  of  the  co-t  of  support- 
ing activities. 


- So  - 


Line  4.  Spending  for  Research-Develop- 
ment Done  within  Company 

Columns  (a)  2nd  (<*) — Show  here  the 
amount  remaining  when  the  amounts  shown  on 
Lines  2 and  3 are  subtracted  from  Line  !. 

CoLimus  (!>)  and  (d)  -Show  here  the  ap- 
proximate cost  for  research-development  activity 
carried  011  l>y  company  laboratories  and  technical 
groups  which  were  not  included  in  the  research- 
development  organizations.  If  these  Other  Units 
carried  on  rescarch-deveiopment  for  noiuon-pany 
organizations,  include  the  cost  of  such  activity. 
Consider  the  same  elements  of  expense  as  outlined 
on  pages  39  and  40,  if  feasible,  when  estimating 

tlip  pnet  nf  ,,'a5tj2rch  development  activity  c^rncil 

on  by  Other  Units. 

We  anticipate  that  only  rough  approximations 
for  this  item  may  l»e  available  in  some  cases.  We 
have,  therefore,  provided  separate  columns  for 
these  data  so  that  they  vili  not  he  intermingled 
with  the  data  alnnit  the  research-development 
organization. 


Note  2:  Next  we  wish  to  ascertain  in  the  utiliza- 
tion of  each  firm's  research-development  capacity 
what  proportion  was  devoted  to  meeting  the  re- 
quirements of  company  progriims  and  what  pro- 
portion was  devoted  to  helping  meet  the  require- 
ments of  the  programs  of  noncompany  organiza- 
tions. Research-development  done  by  company 
personnel  for  the  government  and  other  noncom- 
p.any  organisations  {that  is,  organizations  which 
are  not  a part  of  the  Company,  as  defined  on 
page  37)  represents  a commitment  of  company 
research-development  capacity  to  aid  suck  organ- 
izations in  carrying  out  their  research-develop- 
ment programs. 

The  ioioi  cost  of  such  activity  is  to  be  sub- 
tracted from  the.  amount  shown  on  Line  4,  Spend- 
ing for  Research- Development  Done  within  Com- 
pany, to  arrive  at  company  oriented  research- 
development.  The  latter  represents  the  extent  of 
■he.  commitment  <//  company  junas.  / ne  cosi  of 
acutiiics  which  are  subtracted  f Lines  5 and  6) 
docs  not  represent  a commitment  of  company 

inn/t 
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Line  5 Rc’ftarrh-DeYebpmeoi  (or 
Government 

Show  he- re  the  ousts  or  research-development 
programs  carried  out  within  the  company  that 
were  Use  result  of: 

(1)  Contracts  to  carry  on  specific  research- 
development  projects  for  government  agen- 
cies. either  as  a prime  or  subcontractor. 

(2)  Contracts  with  government  agencies  for  the 
production  of  specific  end  items  where  the 
terms  of  ihe  over-all  contract  explicitly  re- 
quired a defined  research-development  proj- 
ect as  part  of  the  contract.  Include  only 
the  research-development  costs  of  such 
contracts. 

Do  not  include  in  this  item  any  research-develop- 
ment undertaken  by  the  company  in  connection 
with  a government  contract  which  did  not  ex- 
plicitly require  it,  even  though  the  nature  of  the 
specific  end  items  was  such  that  development  and 
perhaps  research  were  a prerequisite  to  produc- 
tion. Any  reimbursement  for  the  costs  of  this 
activity  is  received  is  a part  of  the  price  of  the 
end  item*.  For  purposes  of  this  questionnaire 
treat  such  activity  as  company  oriented  research- 
development. 

Line  6.  Research-Development  for 
All  Others 

Show  here  the  approximate  portion  cf  the 
spending  reported  on  Line  4 that  was  required 
to  carry  out,  within  the  company,  resea  rch-devel- 
oumenl  for  all  other  noncompanv  organizations. 

Please  note  that  subsidiary  companies  which 
are  not  cou.-mhduted  111  the  company’s  annual 
report  (or  which  would  not  he  consolidated  were 
such  reports  prepared)  are  noncompany  organi- 
zations for  Ihe  purposes  of  the  survey.  It  reseaieh- 
development  was  carried  out  for  such  organiza- 
tions, the  approximate  cost  should  be  included 
in  this  item. 

If  research-development  to  meet  customer  re- 
quirements was  done  on  a contract  basis  requir- 
ing payment  of  the  costs  of  such  work,  include 
the  amui.nts  in  this  item.  Do  net  include  other 
rescarch-deveiopment  undertaken  for  customers. 


Line  7.  Spending  for  Company  Oriented 
Research-Development  Dene  within 
Company 

Line  4 less  Lines  5 and  6. 


Note  3:  Many  companies  support  programs  in 
nonprofit  end  commercial  research-development 
organizations.  Thus  the  amount  shown  on  Line  7, 
Spending  for  Company  Oriented  Research- 
Development  Done  within  Company,  will  not  he, 
in  many  cases,  the  ioial  company  funds  spent  to 
support  research-development. 

We  wish  to  find  out  and  to  report  for  your 
information  to  what  extent  compann  s in  your 
industry,  and  in  industry  in  general,  supported 
research-development  outside  the  company  and 
tvheu  this  support  will  be  in  1952.  For  this  pur- 
pose and  for  the  purpose  of  arriving  at  a figure 
for  th  • total  funds  commuted  to  support  researrh- 
devtlopmcnt,  we  request  the  data  on  Lines  8 
and  9.  None  of  this  spending  should  hat  e been 
included  in  any  figures  previously  recorded. 


Line  8.  Company  Support  of  Technical 
and  Scientific  Programs  in  Nonprofit 
Research-Development  Organisations 

Show  here  the  amourt  of  company  funds  spent 
to  support  programs  in  educational  or  other  non- 
profit research-development  organizations.  Ex- 
amples of  disbursements  to  be  included  are  as 
follows:  fellowships,  grants,  and  gifts,  as  well  as 
the  cost  of  specif.r,  research  programs  supported 
in  whole  or  in  part  at  educational  or  other  non- 
profit research-development  organizations.  In- 
clude the  items  above  whether  oi  not  the  objec- 
tives of  the  program  were  defined. 

Do  not  include  gifts  to  charitable  organiza- 
tions, community  projects,  and  the  like. 

Line  9.  Company  Support  of  Technical  and 
Scientific  Programs  in  Other  Noncompany 
Research-Development  Organizations 
Show  iicic  she  amounts  spent  to  support  pio- 
grams  in  all  other  noncompany  lesearch-devel- 
epment  organizations,  such  as  independent 
commercial  laboratories,  industry  association 
research  institutions,  or  research  laboratories  of 
other  industrial  companies.  Include  fees  paid  to 
consultants. 


Do  not  include  payments  made  to  any  non- 
company  research-development  organization  be- 
cause a research-development  contract  held  by 
your  company  was  subcontracted  for  perform- 
ance. This  activity  did  not  require  a commitment 
of  company  funds. 

Line  10.  Total  Cutepany  Funds  Committed 
to  Rescarclb-Derelopmeni 
The  sunt  of  Lines  7,  8,  and  9. 


Note  4:  The  amounts  reported  on  Line  10, 
Columns  (a)  and  (b),  give  the  totai  amount  of 
company  fund-  spent  to  support  research  devel- 
opment in  1951 , both  inside  and  outside  the  com- 
pany. The  amounts  reported  under  Columns  ic) 
and  ( d ) on  the  same  line  give  the  forecast  spend 
ing  for  this  purpose  in  1952.  This  sending  can 
be  viewed  as  having  been  undertaken  to  achieve 
the  following  broad  objectives: 

( 1 ) To  improve  present  products  or  processes. 

(2)  To  create  new  products  or  processes. 

(3)  To  support  programs  uncommitted  to  spe- 
cific problems. 

We  wish  to  ascertain  and  report  for  your  in- 
formation the  typical  distribution  of  spending, 
in  terms  of  these  objectives , in  various  industry 
groups  in  1951.  Plenne  show  on  Lines  11, 
12,  and  13,  the  approximate  portion  of  the  total 
company  research-development  funds  that  tvas 
spent  to  achieve  each  of  these  objectives.  The 
sum  of  the  amounts  shottn  on  Lines  11,  12,  and 
13  should  be  equal  to  the  amount  shown  on 
Line  10. 

Some  companies  do  not  maintain  records  that 
distinguish  reseorch-detelopmerU  objectives  in  the 
amount  of  detail  implied  b)  ( 1)  and  (2)  ubove. 
We  greatly  prefer  an  estimate,  in  such  cases,  to 
aft  utisu-er.  It  you  jeel  that  even  a reasonable 
estimate  cannot  be  made,  please  show  a lump 
sum  figure  for  Lines  11  and  12  taken  together, 
but  do  not  combine  Line  13  spending  with  Lines 
1 1 and  12. 


Line  11  To  Improve  Present  Products 
or  Processes 

Snow  here  the  approximate  portion  of  com- 
pany funds  committed  to  research-development 
(line  10)  that  was  spent  to  improve  present 
pioducts.  or  processes.  This  estimate  should  in- 
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elude  both  the  direct  costs  and  supporting  costs 
of  this  program. 

Present  Products  are  those  products  that 
have  been  accepted  by  operating  units  for  manu- 
facture in  full-scule  facilities  and  that  are  being, 
or  are  about  to  be,  sold  as  a part  of  the  company's 
regular  product  line.  Do  not  include  work  on 
products  l>eing  sold  to  selected  customers  on  an 
experimental  basis.  Present  Processes  are 
processes  which  are  being  utilized  in  full-scale 
manufacturing  facilities.  The  purpose  of  work 
included  in  this  category  has  be-n  descrilieu  as 
the  attempt  to  “keep  up  with  the  competition.” 
Some  examples  of  the  k tiujfi  n[  projects  thut 
should  be  included  are  those  which  seeic  the 
.following  objectives: 

(1)  The  reduction  oi  the  present  amount  of 
waste  product  produced  by  a process. 

(2)  The  improvement  oi  the  quality  of  a prod- 
uct manufactured  by  a present  process. 

1 3)  The  reduction  of  the  danger  of  utilizaiion 
of  a present  process. 

(4)  The  adaptation,  without  significant  change 
in  its  technological  characteristics,  of  a 
present  process  or  product  to  new  uses. 

(5)  The  development  of  a new  annual  model 
(for  example,  television  receivers  with  in- 
creased picture  area)  where  there  is  not  a 
significant  technological  difference  between 
the  new  mode!  and  its  predecessor.  The 
product  generally  will  continue  to  perform 
the  same  function  or  piovide  the  same 
service. 

Line  12.  To  Create  New  Products 

Ot» 

• VOC7VO 

Show  hare  the  approximate  portion  of  com- 
pany funds  committed  to  support  resea rch-devel- 
opineni  (Line  10)  which  was  spent  to  create  new 
products  or  processes.  In  general,  tire  amount 
shown  here  shouid  represent  the  costs  of  all  proj- 
ects or  programs,  olher  than  those  covered  on 
Line  !j.  that  we  re  intended,  at  their  inception, 
to  r.elve  specific  problems,  include  the  costs  of 
these  research-development  projects  whether  suc- 
cessful, in  progress,  or  abandoned.  Examples  cf 
these  types  of  programs  include  the  development 
of  a product  nr  process  with  the  following 
characteristics: 


( .1)  It  performs  a function  or  -service  different 
from  that  performed  by  present  products, 
in  contrast  to  an  in-rease  in  the  capability 
of  a present  product  to  perform  satisfac- 
torily a function  or  service  r.ow  being  per- 
formed by  the  product  or  process. 

(2)  I:  creates  a new  model  or  type  cf  product 
with  significantly  different  technological 
characteristics  from  its  predecessor  (for  ex- 
ample, color  television  contrasted  with  black 
and  white  television),  even  though  the  prod 
uct  performs  essentially  the  same  function 
or  service. 

(3)  it  permits  utilization  of  different  raw  mate- 
rials or  discovers  new  uses  foi  previously- 
wasted  products. 

(4)  It  requires  utilization  of  new  and  different 
manufacturing  facilities. 

Line  .13.  To  Support  Programs 
Uncommitted  to  Specific  Problems 

Show  here  the  approximate  portion  of  com- 
pany funds  committed  to  support  research-devel- 
opment (Line  10)  which  was  spent  in  behalf  of 
programs  which  could  ne  t be  identified  with  spe- 
cific product  or  p a OCC££  applications.  This  esti- 
mate should  include  both  the  direct  cost  and  sup- 
porting costs  of  these  programs.  The  primary 
objective  of  programs  to  be  included  here  should 
have  been  to  add  to  the  over-ail  scientific  knowl- 
edge of  the  firm,  Although  all  the  activity  of 
the  research  program  cannot  heip  but  meet  this 
objective  in  varying  measure,  the  activity  to  be. 
included  here  is-  distinguished  from  that  included 
on  Lines  1 i and  12  in  that,  at  its  inception,  the 
pi  irnar  • purpose  was  to  add  to  the  over-a’:i  knowl- 
edge of  ihe  film  rather  than  to  solve  a specific 
problem.  The  fact  dial  there  was  full  expectation 
of  future  use  of  the  information  obtained  from 
such  programs  does  not  exclude  them  from  ibis 
item.  In  genera!,  this  item  will  include,  funda- 
mental research,  basic  research,  and  all  olher 
research-development  that  cannot  be  assigned  to 
a particular  product,  product  line,  or  process. 

Lines  14  and  13.  Capita!  Expenditures 

Uo  to  this  point  the  questionnaire  has  been 
concerned  with  costs  of  the  rosea  rob- development 
program.  On  Lines  14  ami  15  we  request  Infor 


mat  ion  on  Capital  Expenditure;?,  uefaied  here 
exactly  a?  vou  define  them  for  federal  income 
lax  purposes.  IS  ne  oi  the  expenditures  reported 
on  Lilies  14-  and  Jo  should  have  been  included 
in  die  amounts  previously  recorded  on  the  ques- 
tionnaire. although  depreciation  expense  relating 
to  them  should  have  been  included. 

Do  not  include  capital  expenditures  that  were 
requimd  to  utilize  the  results  of  successful  re- 
search. Confine  the  amounts  to  those  expended 
in  195;,  and  anticipated  in  1952,  to  hous e and 
equip  rt  search-development  activities  of  the 
research-development  organization  onl\ . 

Do  not  include  the  capitalized  portion  of  the 
cost  of  research  projects.  Such  costs  should  have 
been  included  in  the  duM  alread)  recorded. 

Do  not  estimate  these  items  for  Other  l. nits. 

Line  16.  Operation  of  Pitot  Plants 
or  Semi-works  Plants 

A laetor  which  influences  the  validity  o'r  inter- 
company comparisons  of  the  cost  of  research 
development  is  the  amount  of  pilot  pi  uti!  or 
works  plant  operating  cost  that  is  included.  For 
• e-tain  statistical  treatment,  we  wish  to  have  this 
cost  isolated. 

Show  on  Line  In  the  estimated  cost  of  operat- 
ing pilot  plants  or  semiworks  plants  to  the  extent 
that  these  costs  were  included  in  the  amounts 
reported  on  Line  4. 

Line  17.  Depreciation  Charges 
Included  in  Line  4 

Since  facilities  used  hy  different  resea rrh- 
dcvelopinent  organizations  arc  noi  of  uniform 
tvpe  or  age,  variations  in  reported  spending  may 
occur  because  depreciation  rates  <:<c-  applied  to 
lioncompaiable  cost  base;  (when  depreciation  is 
estimated ) . For  certain  statistical  treatment  of 
tlir  data,  wc  wish  to  isolate  this  cost  element. 

Show  on  Line  17,  Columns  (a)  and  (e)  the 
appioxiniate  charge  for  depreciation  that  was  in- 
cluded in  the  amount  reported  oil  Line  4 under 
these  columns;  that  is.  as  pari  of  the  spending 
of  the  research-development  organization.  Do  not 
estimate  this  item  ioi  Othea  Lnits. 


Note  5:  We  wish  to  calculate  research  d<o  elop- 
merit  expense  per  v.vcmV Ut-dsvelopm ent  organiza- 
tion employee,  per  research-development  worker. 


and  per  professional  technical  person.  Ft — >9«> 
r ilculatians  we  need  the  full-time  equivalent 
number  oi  persons,  in  these  classifications,  em- 
placed during  the  year.  F'lease  recortl  this  infor- 
mation on  Lines  18,  19.  and  20. 

By  full-time  equivalent  we  mean  the  number 
of  man-years  of  employment  during  the  year 
with  part-time  employees  being  converted  to  the 
equivalent  number  of  full-time  persons  on  the 
basis  of  a normal  work-week,  month,  or  other 
convenient  basis  of  conversion  The  figure  should 
represent  average  employment  during  the  year, 
rather  than  employment  on  any  giver  date. 


Line  18.  Number  of  Professional 
Technical  Persons 

Use  “professional”  as  the  term  is  used  in  the 
Wages  and  Honrs  Act.  A professional  man  must 
meet  all  the  following  requirements:  (a)  lie  must 
have  a salary  of  not  le-s  than  $75  per  week: 
(2)  his  work  must  be  predominantly  intellectual 
ami  varied  in  character,  must  require  the  exercise 
of  judgment,  and  must  be  of  such  character  that 
it  cannot  be  standardized;  (3)  he  must  spend  not 
more  than  20',  of  he  woikmg  hours  in  activi- 
ties not  essential  or  incidental  to  his  professional 
work;  and  1 4;  his  work  must  require  knowledge 
normally  obtained  by  advanced  study,  or  must 
be  predominantly  creative  or  original  in  charac- 
ter. if  a mail  engaged  in  professional  type  work 
is  paid  $100  per  week,  or  more,  he  ear.  be  con- 
sidered professional,  it  he  has  the  equivalent  of 
a bachelor's  degree  in  science  or  engineering,  and 
meets  requirements  1 2 ) and  (3)  above. 

The  word  “teehiiieal”  is  used  lo  designate 
pei. -oils  trained  in  science  and  engineering,  as 
distinguished  from,  for  example,  lawyers,  who 
are  professional  bin  noi  iecmiii.ai. 

For  the  Research-Development  Organization 
[Columns  (a!  and  (ejj  report  the  full-time 
equivalent  of  all  professional  technical  persons, 
whether  their  primary  duties  ieqnireu  mem  u> 
engage  directly  in  research  devi  l mmeni  or 
whether  they  were  engaged  primarily  in  sujici- 
vision  and  administration. 

For  Oilier  Units  [Columns  (h)  and  (dlj  esti- 
mate llic  full-time  equivalent  professional  techni- 
cal persons  whose  services  were  required,  either 
as  active  reseairlicrs,  or  as  administrators,  J.*r 
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the  research-developnien*  activities  o~ily  o*  these 
Other  Units. 


Line  19.  Number  nf  Direct  Research- 
Development  Employees 

Direct  Research-Development  Workers 

are  all  persons  carrying  on  technical  work  on 
research-development  problems  (including  per- 
sons who  do  some  supervisory  work  bat  whose 
primary  responsibility  is  to  carry  cn  technical 
work.)  Include  here  fhose  persons  previously 
included  or.  Line  18  whose  work  is  primarily 
technical. 


such  statements  are  not  prepared,  use  the  figure 
that  would  be  shown  were  such  statements  pre- 
pared for  your  company.  Do  not  show  a forecast 
figure  for  1952. 

Line  23.  Net  Profit  Plus  Provision 
for  Income  Taxes 

Add  to  Net  Profit  the  provision  ior  federal  and 
state  income  taxes  and  excess  profits  taxes.  Use 
the  figure  shown  or.  your  annual  statement  of 
consolidated  corporate  income  or  the  figure  which 
would  lie  shown  were  such  reports  prepared.  Do 
not  show  a forecast  figure  for  1952. 


Line  20.  ‘I'ota!  Number  of  Employees  of 
the  Research-Development  Organization 

This  designation  includes  all  persons  on  the 
payroll  of  the  research-development  organiza- 
tion. It  includes  all  persons  directly  engaged  in 
carrying  on  technical  work  on  research  levelop- 
ment  problems  and  the  persons  who  service  the 
technical  program.  It  includes  all  persons  regard- 
less of  whether  their  primary  responsibility  was 
technical,  service,  or  administrative. 

This  item  does  not  apply  to  Other  Units. 

Line  21.  Net  Sales  of  the  Company 

Report  the  figure  shown  on  your  annual  state- 
ment of  consolidated  corporate  income  as  Net 
Sales  of  the  Company  (or,  where  more  appropri- 
ate, revenue  from  services  sold  or  property 
leased).  Where  consolidated  corporate  reports 
are  not  prepared,  show  the  figure  that  would 
obtain  were  such  reports  prepared.  When  com- 
modity excise  taxes  are  a significant  part  of  the 
sales  figure,  show  sales  net  of  such  excise  taxes. 
Show  a forecast  figure  for  net  sales  in  1952. 

Line  22.  Net  Profit  of  the  Company 

Report  the  figure  that  represents  income  alter 
taxes.  Use  the  figu>e  shown  on  your  annual  state- 
ment of  consolidated  corporate  income.  In  case 


Line  24,  Total  Employee*  of  the  Company 

Show*  the  figure  that  reflects  most  accurately 
the  average  level  of  employment  of  persons,  in 
all  classifications,  by  your  company  during  the 
year  covered  by  your  report. 

flease  est  mate  the  average  level  of  employ- 
ment you  ext-ect  to  maintain  in  1952.  We  antici- 
pate that  this  latter  figure  may  be  a J estimate. 

Line  25.  Estimated  Cost  to  Replace  Present 
Research-Development  Facilities 

Show  here  your  estimate  of  the  totai  amount 
of  funds  that  would  be  required  to  replace  at 
present  costs  me  present  tangible  facilities  now 
being  used  by  your  research-development  organi- 
zation, including  land,  structures,  and  equipment. 
Confine  your  estimate  to  those  facilities  devoted 
exclusively  to  research-development  organization 
activities  and  do  not  include  an  estimate  of  re- 
placement cost  of  facilities  that  are  used  only  in 
pail  for  this  purpose;  that  is,  facilities  used  by 
Other  Units. 

A report  of  the  book  value  of  these  facilities 
will  not  be  useful  to  us,  but  we  do  not  expect  or 
rlpfiirp  that  an  #*mnn«v>rinc  estimate  or  a facilities 

* ” O ' “ tP 

inventory  be  accomplished  to  secure  the  estimate. 
A broad  approximation  covering  the  major  facili- 
ties of  the  research  organization  will  be  sufficient. 
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APPENDIX  D 


INDUSTRY  GROUPS  USED  IN  THE  SURVEYS 


The  manufacturing  industry  groups  defined 
below,  or  a readily  apparent  combination  of 
these  groups,  have  been  used  throughout  this 
report.  These  definitions  were  adapted  from  defi- 
nitions prepared  by  the  li.  S.  Bureau  of  the 
Budget  and  publisher!  in  die  Siufiuaru  /fiuintriui 
Classification  Manual  (Government  Printing 
Office,  19-15).  Most  of  these  groups  are  the 
major  or  “two-digit”  groups  found  in  this  man- 
ual. These  standard  groups  were  adapted  lo  01  ■ 
purposes  by  expanding  certain  groups  where 
large  amounts  of  research  were  done  (for  exam- 
ple, the  chemicals  group  was  expanded  to  four 
separate  groups) , and  combining  groups  in  which 
little  research  was  done  (foe  example,  paper  is 
combined  with  lumber  anu  wood  products  in 
some  ia  bles) . The  Standard  Industrial  Classifica- 
tion numbers  are  shown  in  parentheses  in  the 
description  of  the  groups  that  follows: 

Ordnance  and  Accessorial  (19) 

Companies  primarily  engaged  in  manufactur- 
ing arms,  ammunition,  tanks,  and  fire  control 
equipment.  (In  the  191 -Company  Survey  no  sep- 
arate figures  have  been  presented  for  this  group 
since  there  were  too  few  respondents;  this  and  all 
other  groups  not  tabulated  separately,  were  in- 
cluded in  the  “All  Firms”  tabulations,  however.) 

Food  and  Kindred  Products  (20) 

Companies  primarily  engaged  in  manufactur- 
ing food  for  human  consumption  auu  certain 
related  products.  In  some  tables,  data  are  shown 
separately  for  the  subgroup  Beverages  (20B) 
which  includes  manufacturers  of  alcoholic  and 
nonalcoholic  beverages. 

Tobacco  (21) 

Companies  primarily  engaged  in  manufactur- 
ing cigarettes,  cigars,  and  other  tobacco  products. 
(In  the  19 1 -Company  Survey  no  separate  figures 
have  le*en  presented  for  tins  classification.) 


Textile  and  Apparel  f 22  and  23 ) 

Companies  performing  any  of  the  following 
operations  ( regardless  of  the  type  of  fiber  used) : 
(1)  manufacturing  yarn,  thread,  cordage,  and 
twine;  (2)  manufacturing  woven  fabric,  carpets 
and  rugs,  braids,  laces.,  knit  fabrics,  knit  gar- 
ments, and  other  products  from  yam;  (3)  dyeing 
and  finishing  fillers,  yarn,  and  fabrics;  (4)  coat- 
ing, waterproofing,  and  otherwise  treating  fab- 
rics; and  (5)  producing  closing  and  related 
fabricated  product-,  bv  cutting  and  sewing  the 
purchased  woven  or  knit  fabrics. 

Lumber  and  fl  ood  Products  (24) 

Companies  primarily  engaged  in  cutting  tim- 
ber and  pulpwood,  producing  lumber  and  wood 
basic  materials,  and  manufacturing  finished  arti- 
cles made  entirely  or  mainly  of  wood  or  wood 
substitutes  (except  furniture  manufacturers). 

Furniture  (25) 

Companies  primarily  engaged  in  manufactur- 
ing household,  office,  public-building,  profes- 
sional, and  restaurant  furniture,  office  ar.d  store 
fixtures,  and  window  and  door  screens  and 
shades,  regardless  of  materials  used. 

Paper  and  Allied  Products  (26) 

Companies  primarily  engaged  in  the  manufac- 
ture of  pulps  either  from  wood  or  from  rags  and 
other  fibers;  the  conversion  oi  these  pulps  into 
any  kind  of  paper  or  paperboard;  and  the  manu- 
facture of  paper  and  paperiH>ard  into  convened 
paper  products  such  as  coated  paper,  paper  bags, 
»';>  npr  Im>yp«  ntiH  #»nv«*lrirv»t5. 

i i ~ ’ * — • ~ "l 

Paper , Lumber , ami  f Vood  Producis 

This  is  a combination,  used  in  sonic  tables, 
of  groups  24  and  '2fi  alxvvfv 
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Printing  and  Publishing  (27) 

Companies  primarily  engaged  in  printing, 
publishing,  and  lithographing;  and  those  per- 
forming services  for  the  printing  trades  such 
as  bookbinding  typesetting  engraving,  photo- 
engraving, and  electroplating.  In  the  191-Com- 
pany  Survey  no  separate  figures  have  been  pre- 
sented for  this  group. 

Chemicals  and  Allied  Products  (28) 

This  group  includes  the  following  subgroups 
which  are  shown  separately  in  many  of  the  tables: 

(1)  Industrie!  Chemicals  (28i  and 
282).  Companies  primarily  engaged  in  man- 
ufacturing basic  industrial  chemicals. 

(2)  Drugs  (282).  Companies  primarily 
engaged  in  manufacturing  hiologicals,  me- 
dicinal chemicals,  and  pharmaceutical  prepa- 
rations. 

(3)  Soaps  (284).  Companies  primarily 
engaged  in  manufacturing  soap  and  glycerin, 
cleaning  and  pclistiing  preparations,  and  sulfo- 
uated  oils  and  assistants,  (in  some  tables, 
companies  in  this  subgroup  are  not  shown 
separately,  but  are  included  under  Miscellane 
ous  Chemicals.) 

(4)  Paints  (285).  Companies  primarily 
engaged  in  manufacturing  paints,  varnishes, 
lacquers,  japan-,  enamels,  inorganic  color  pig- 
ments, wood  fillers,  whiting,  and  allied  paint 
products. 

(5)  Miscellaneous  Chemicals.  Compa- 
nies primarily  engaged  in  production  of  chem- 
icals other  than  those  included  in  the  sub- 
groups listed  almve,  including:  gum  and  wood 
chemicals  (28t>) ; fertilizers  (287) ; vegetable 
animal  oils  and  fats  (288);  and  other  mis- 
cellaneous chemicals  not  elsewhere  classified 
^ov). 

Petroleum  and  Coal  Products  ( 29 ) 

This  group  includes  the  following  subgroups 
which  are  shown  separately  in  some  of  die  tables: 

( 1 ) Petroleum  Products.  Companies  pri- 
marily engug-i  in  refiling  crude  petroleum 
and  in  manufacturing  products  from  petro- 
leum. 

(2)  Coal  Products.  Companies  primarily 
engaged  in  manufacturing  coke  and  coke-oven 
products,  paving  ami  roofing  materials,  and 
other  products  made  from  coal. 


Rubber  (30) 

Companies  primarily  engaged  in  manufactur- 
ing, from  natural  or  synthetic  rubber,  all  kinds 
of  rubber  products  such  as  tires,  rubber  footwear, 
mechanical  rubber  goods,  and  rubber  sundries. 

leather  (31 ) 

Companies  primarily  engaged  m tanning, 
currying,  and  finishing  hides  and  skins,  and 
manufacturing  footwear  (except  rubber),  leather 
belting  and  packing,  leather  gloves,  luggage, 
handbags,  and  similar  products  either  from 
leather  or  from  other  materials.  In  the  191- 
Ccmpany  Survey  no  separate  figures  have  been 
presented  for  this  group. 

Stone,  Clay , and  Glass  (32) 

Companies  engaged  in  manufacturing  fiat 
glass  and  other  glass  products,  cement,  pottery, 
abrasive  and  asbestos  products,  etc.,  from  mate- 
rials taken  principally  from  the  earth  in  the  form 
of  stone,  clay,  and  sand. 

Primary  Metal  (33) 

Companies  engaged  in  the  smelting  and  refin- 
ing of  ferrous  and  nonferrous  metals;  in  rolling, 
drawing,  and  alloying  these  metals;  and  in  the 
manufacture  of  castings,  forgings,  and  other 
basic  products  of  ferrous  and  non  ferrous  metals. 

Fabricated  Metal  (34) 

Companies  primarily  engaged  in  fabricating 
ferrous  and  nonferrous  metal  products  such  as 
tin  cans  and  other  tinware,  hand  tools,  cutlery, 
general  hardware,  nonelectric  heating  apparatus, 
fabricated  structural  metal  products,  metal 
stampings,  and  like  products.  Does  not  include 
manufacturers  of  ordnance,  machinery,  or  trans- 
Dortation  enuinmeni. 

• MS 

Machinery  except  Electrical  (35) 

Companies  primarily  engaged  in  manufactur- 
ing engines  and  turbines,  agricultural  machinery 
and  tractors,  construction  and  mining  machinery 
and  equipment,  industrial  machinery,  office  and 
store  machines,  sewing  machines,  vacuum  clean- 
ers, refrigerators,  etc.,  and  parts  for  the  above. 

Electrical  Machinery  (36) 

This  group  includes  the  following  subgroups 
which  are  shown  separately  in  some  of  the  tables: 
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(1)  Communication  Equipment  (366), 
Companies  primarily  engaged  in  manufactur- 
ing radio,  television,  radar,  phonograph,  tele- 
phone, telegraph,  and  other  communication 
equipment  and  parts  for  the  above. 

(2)  Other  Electrical  Machinery.  Com- 
panies primarily  engaged  in  manufacturing 
machinery,  apparatus  or  supplies  for  the  gen- 
eration, storage,  transmission,  transformation, 
or  utilization  of  electrical  energy,  except  for 
communication  equipment. 

Transportation  Equipment  (37) 

This  group  includes  the  following  subgroups 
which  are  shown  separately  in  some  of  the  tables: 

(1)  Motor  Vehicles  and  Paris  (371  j. 
Companies  primarily  engaged  in  manufactur- 
ing or  assembling  automobiles,  trucks,  busses, 
and  special-purpose  motor  vehicles  and  parts 
for  the  above. 

(2)  Aircraft  and  Parts  (372).  Compa- 
nies pr‘— trilv  engaged  ir.  manufacturing  or 
assembling  airplanes,  gliders,  dirigibles,  and 
balloons  and  parts  for  the  above. 

(3)  Railroad  Equipment  (3?4).  Com- 
panies primarily  engaged  in  manufacturing 
locomotives,  railroad  cars,  street  cars,  and 
parts  for  the  above. 

(4)  Other  Transportation  Equipment. 
Companies  primarily  engaged  in  manufactur- 
ing ships,  barges,  boats,  motorcycles,  bicycles, 
and  other  transportation  equipment  not  in- 
cluded elsewheie,  and  parts  for  the  above. 


Profe-j~-ional,  Scientific ■,  and  Controlling 
Instruments  (38) 

This  group  includes  the  following  subgroups 
which  are  shown  separately  in  several  of  the 
tables: 

(1)  Laboratory  Instruments  (381). 

Companies  primarily  engaged  in  manufactur- 
ing laboratory,  scientific,  and  engineering  in 
struments  (except  surgical,  medical,  and 
der.tal  Instruments) . 

(2)  Mectumieal  Instruments  (382). 
Companies  primarily  engaged  in  manufactur- 
ing instruments  for  indicating,  measuring, 
recording  and  controlling  purposes. 

(3)  Photograpkic  Instruments  (336). 
Companies  primarily  engaged  in  manufactur- 
ing photographic  equipment  and  supplies. 

(4)  Other  Professional,  Scientific,  and 
Controlling  Instruments.  Companies  pri- 
marily engaged  in  manufacturing  optical  in- 
struments and  lenses;  surgical,  medical,  and 
dental  instruments  and  supplies:  opthalmic 
goods;  and  watches,  clocks,  clockwork  oper- 
ated devices,  and  parts. 

Other  Manufacturing  (39) 

Companies  primarily  engaged  in  the  manufac- 
ture of  jewelry,  silverware,  and  plated  ware; 
musical  instruments  and  parts;  toys  and  sporting 
and  athletic  goods;  pens,  pencils,  ami  other  office 
and  artists’  materials;  and  other  products  not 
elsewhere  classified.  No  companies  in  this  cate- 
gory were  included  in  the  191-Company  Survey. 
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